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As the necessity of the obtainment of a supply ol 
pure air and water is essential to the life and 
growth of all organic matter, so in like manner 
is it important that those industries dealing with 
8uah substances should receive a similar treatment 
in the course of their manufacture into the various 
compounds for which they are employed, ^ 

A practical treatise, therefore, of the purification 
of air and water, also the generation of ozone, and 
their utilisation in oil, grease, soap, paint and glue 
manufacture^ and the benefits derivabis theiefrom, 
must necessarily prove of intrinsic value to those 
trades, likewise to other industries req airing similar 
commodities. ^1 

The value of pure air for oxidation^ puriflcation, 
etc., is well known, but its practical utilisation by 
means of cheap methods have not until recent 
years been fully realised. 
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, iV ^^ PREFACE* 

The methods of utilisation herein described witf 
be found very simple in application — at the same 
time most effective. h 

The importance of using soft water is fuUj^ 
realised in all departments of manufacture, aa the 
destructive power of hard water is considerable. 

Every degree of hardness destroys 1 7 lb. soapJ 
1| 02. caustic soda. If oz. carbonate soda per 1,00C 
gallons water respectively. 

Hard water is most deleterious to coloursj 
imparting thereto a dull ap^jearance instead oi 
the brilliancy desired. 

The incrustation of boilers, etc., and the detri-' 
mental effects of using hard water for almost any ■ 
purpose, renders it most necessary to employ meansl 
JFpr iJ:ajiurification: before usage, 
■ • • - ^lese mu^; liowever, be cheap, and it will be 
foiu^ittJjat-Uie' 'processes described herem not only 
frfliy7K^flV^li^:with this demand, but are likewise 
fully effective in their o|>eration. 

The book is written solely for manufacturers, 

and will be found thoroughly practical throughout 

The language used in describing the various 
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methods is as simple and comprehensive as pos- 
sible, every phrase of technicality being carefully 
avoided. 

In submitting same for their consideration and 
approval, the writer trusts that some, at least — if 
not all — of the information contained therein will 
be found serviceable for their respective industry. 

I should like to express my indebtedness to Mr. 
George H. Hurst, Analytical Chemist, the author 
of several valuable works on the paint and allied 
industries, for useful help rendered by him in the 
preparation of this work and in the reading of 
proofs. 
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CHAPTER I 
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E value of air as an accessory in manufacturing 
esses was, until recent years, practically un- 
known. 

I The discovery of the process of oxidation of oils 
pr atmospheric air, however^ opened up a wide 
field for its use, which has grown to such an 
enormous extent that the process has now become 
quite an established and valuable appendix to the 
^de. 
In the manufacture of colours which require to 
dergo oxidation during the pi'ocess atmospheric 
■ is now also being used, and has been found 
^ry profitable and efficient, specially with 
hissian blues. 
With these exceptions, and those of the few 

Ep- to- date manufacturing firms, the use of atmos- 
heric air is still very limited ; but, considering the 
multitudinous purposes to which it can be employed, 

d the unlimited quantities everywhere obtainable, 

1 
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there should be nothing to hinder it being univer- 
sally adopted, a^ the cost for pumps, etc., is not 
great and the saving in cost of labour, eta, 
"would speedily ret>ay the outlay. 

There are two ways in which atmospheric air 
can be used, viz., wet and chy. The wet method is 
available where moisture is not a detriment, and 
the air pressure, therefore, can be obtamed by the 
direct aid of steam injectors ; whereas, if the air 
is required dry, the service of an air pump is 
necessary* 




Fig. 1. 

The Wet Method. 

An X L ejector shown in Fig. 1 is the simpler 
cheapest, and most effective piece of mechanism tc 
use, as it can be utilised either for agitation od 
lifting at will. When fixed to copi>ers. jmns o^ 
vats, the best way is to place the ejector on thii 
main steam pipe leading thereto ; and, if direclj 
steam is also required, to secure it by attaching 
s. by-pass from each side of the ejector with the 
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aid of tees, bends and steamcocks. It is advisable 
run a pipe ft'om the suction end of ejector 
through the roof or wall into the oj^en, so as to 
ecure pure air, taking the precaution of always 
protecting the inlet with wire gauze, otherwise a 
bird or other matter may be sucked therein and 
give trouble. A tap or check valve must also be 
placed in this pipe, so as to stop back pressure 
when steam alone is required. 

^ In this way thorough agitatiou is procm^able at 
any desired temperature up to 180° F., and sustained 
thereat for an indefinite period, and will be found 
most suitable in carrying out the following work :— 

Washing and clarifjing of oils, fats, etc. 

Simmering of bones, rough stuff, dreg«, ete., for extraction 

of fat. 
Agitation and boiling of soapa. 
ManufactTue and blending of colours and mordants. 
Extraction of dyea from bark, dye woods, etc. 
Resin and tar distillation. 
Lixivia tion of lye, softening of water, etc. 

[The great superiority of air agitation over that 
[of manual labour is so marked that there is 
^piuctically no comparison between the two. 
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However perfectly the work may be done h] 
hand, the mixing of the mass is only partial!; 
accomplished ; whereas, by the use of the ahx' 
i^tatioB described above, complete permeation 
is immediately obtained, also a perfect, continuous 
commingling achieved for hours, if desired, with- 
out cessation- Some manufacturers use mechanical 
stirrers, but these are not very satisfactory. The 
following are some of the great advantages derivable 
from the usage of steam and air in conjunction, 
viz* : increased purifying and sweetening power» 
especially when applied to animal or other organic 
matter ; the absolute control and suppression of 
offensive smell which unavoidably arises from open 
pans (a matter of great im|X>rtance to manufacturers 
whose works are situated in or near towns) ; a 
twofold vexatious evil is thus successfully overcome; 
the exacting requirements of the sanitary authority 
(a body very difficult to please) are successfully met ; 
while an immense advantage is secured to the men 
who, under the old manual system, have to stand 
over the pans, coppers and vats continually whilst 
working, and so inhale the noxious fumes arising 
therefrom. These frequently overpower them, 
especially during hot weather, and are the cause 
of much iJJneas. These benefits alone are a great 
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'dayderatiim, and should induce manufacturers to 
dopt the system. But there is still another great 
Jooii— the skiving of labour. By the use of steam 
lod air a couple of men would be able to do the 
ork of at least half a dozen men by tlie ordinary 
ethodj and to do it more comfortably, speedily and 
fectuaily. Such an immense saving would alone 
pidly repay the necessary outlay, leaving out of 
Dnsideration entirely the other benefits specified, 
liese advantages^ therefore, should lead to the 
nmediate adoption of the system by all manu- 
tctmers. 

The size of the ejectors most suitable to use are 
under : — 

For vats up to 5 tons, | in. inlet and 1 in. 
ischarge is sufficient. 

For pans and copj>ers where simmering is only 
asired, f in. inlet and 4 ^^- discharge will be found 
Inple for such work. 

The most suitable mateiial to use for carrying 
way the noxious fumes is ordinar}" cast-iron stove 
ipBj which is light , cheap and readily obtainable. 

The two sizes required are 6 in* and 8 in., the 
iter being used for the main discharge and the 
jrmer as tributary thereto- 

This arrangement, however, only applies to small 
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copper.^ and pans ; for larger vessels it is necessarf 
to use the 8 in. throughout. 

The niaiu pipe should be placed over the coppers, 
et€.j antl fixed at such an elevation as to operate oi^ 
the whole plant. 

Care must be taken to give this pipe a slight 
drop toward the discharge end ; also, in making 
any connection therefrom, to fix the T-piece in a 
horizontal position, so that the condensed vapour 
is carried away without the possibility of flowing 
into any of the other pipes. 

This latter precaution is very essential, as 
other wise J in working one vessel, the next in 
rotation would receive the condensation therefrom. 

The hoods for round vats, etc., are best made 
funnel-shape, the bottom end being sufficiently large 
B to overlap the sides some 2 in. and the top to just 
slip over the main discharge pipe, so that it can be 

I telescoped thereon when required to be raised. 
This can be done mechanically by attaching a 
ring on each side of the funnel, and by means of 
ropes or chains run through an overhead pulley and 
counterweighting the same, thereby enabling the 
cover to be easily raised or lowered at will. 
It will not be found necessary, however, to raise 
the hood whilst working, as, the apex of discharge 
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being central, the vapour or steam is drawn to that 
point, therefore permitting observation holes to be 
JMde in the cover. 

These can be made disc- shape or otherwise with 

a swing or sliding cover as preferred, the circular 

I shape, however, being much stronger and less liable 

to buckle. 
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Fig, 2. 



^In Fig, 2 is given a sketch of a round pan so 
itted. I 

With square or oblong tanks roof-shape covers 
[will be required. 

The materials best adapted for this class of work 
[are thin charcoal plates riveted together, which are 
[very light and durable. 

In respect to small pans and coppers the covers^ 
for these are generally made of wood, but this 
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material is most objectionable, as it speedily gets 
saturated and often smells worse than the contents. 

Cast-iron covers from ^ ia to ^ in. thick are the 
most serviceable. 

To enable the exhaust pii^es to be fitted, it will 
be necessary to have at least one-third of the cover 
bolted on to the rim of the pan and the other part 




Fig. 3. 

attached tliereto by means of claws or hinges, s? 
that it can be raised up and down by the same 
arrangement of a pulley, etc., as already described. 
For the purpose of support and stability it is 
advisable, in fitting the exhaust from jian to the 
main discharge i>ipe, to duplicate it at the jmn end. 
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This is done by means of two bends and a 
T- piece, as showB in Fig. 3, but if a number are 

I required it will be cheaper to have them cast in 
one J which w^ould enable flanges to be added to 
the bottom orifices. If, however, stock pipes are 
used, drawn flanges of soft steel will have to be 
made and sweated on in the usual way to enable 
the fixing thereto of the cover. 
^ The T from the main pipe will require one end 
■reduced to 6 in. 

" An elbow or bend connected thereto, with the 
necessary straight length added, will enable the 
junction with pan to be completed. A good 
caulking composition, composed of 3 parts white 
lead, 1 part red lead, and 1 of silicate of soda (100 
Tw.) in conjunction with spun yarn (free from 
jute), will be fomid to make good tight joints, 
k The silicate of soda must not be added to the 
"mixture of the white and red leads until actually 
L required, as it sets hard in a few minutes. 
P Having explained the method of connecting the 
vats, coppers and pans to the main exhaust pipe, 
I the final discharge must now be considered- 

This should be carried so that it can be finally 
connected into a boiler flue or shaft ; or in the event 
of vertical boilers, under the furnace, the latter being 
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preferable in every case where possible, as by this 
means everything passes through the Are and is 
consumed. 

In the event, however, of volatile matter of an 
inflammable nature being worked, an independent 
shaft should be erected. 




Fig, 4, 

By this means the necessary vacuum is attained 
but to prevent any surplus condensed aqueoud 
matter passing through as well, the discharge pipe, 
before finally connected into the shaft, etc., should 
be made U shape so as to catch such matter. 
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V At the bottom of the Uj drill a 2 in. hola and 
■insert therein a bend. On to this screw a duplicate 
^BO as to form a U also, as shown in Fig. 4. By 
■^ling this with water it will act as a seal and enable 
Htny aecumnlation in the larger pipe to run away 
automatically and continually without further su- 
Hpervision, Should, however, the vacuum prove too 
^fetrong, make the seal deeper until the water is re- 
ntal ned, keeping the return to the original height, 
I but do not go higher, otherwise water will always 
lie in the main pipe, which it is desirable to avoid. 
Thus the whole of the vapour and fumes arising 
frona the vats, pans and coppers are completely and 

IftticcessfuUy carried away* 
Lifting of Liquids, ^M 

For charging or discharging of any vessel the 
L ejector will be found of great service. The 
ost effective way to utilise the ejector for this 
^ purpose is to place it at the bottom of the tank in 
which it is required to work, thereby keeping it 
■ cool, the pressure of the Hquid also assisting in 
^fenabhng it to " fetch " the liquid and retain it. 
H It is not to be dejjended upon, however, if the 
Btemperature of the liquids exceeds 120° F,, but 
^K)elaw this it will readily lift to a height of some 
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25 ft, and throw to a distance of 60 ft., especialn 
if the steam pressure equals or exceeds 60 lb. 
In Fig. 5 is shown the method of using thi 
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ejector for lifting liquids from one tank to anothei 

For liquids above this temperatnrej also fa 

those which require to be kept free of moiston 
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the lifting must be done with an air or donkey 
pump. m 

This can be achieved either by suction or 
pressure^ — the latter by means of a closed tank. 
If the former is adopted, the pump should be 
placed below the level of the tank from which 
it is operating, so that the liquid can feed thereto 
by its own gravity, otherwise it will not work 
satisfactorily. 

The Dry Method, 

In oil and grease factories the great saving 
labour and time attainable, and the numerous uses M 
to which dry air can be applied, renders its use 
imperative — that is, if the princiimls desire to hold 
their own in open competition. By its use the 
ordinary filtration for the purpose of clarification 
becomes a thing of the jmst. Filter presses {except 
where liquids from solids have to be separated) 
become obsolete, as by the use of atmospheric air fl 
what formerly required some ten days to clarify is 
now achieved in less than two hours, m 

There is also the saving of cloths, breakages, 
etc*, that commonly occurs when working filter 
presses. By this method brighter oils, etc, are 
obtained, very sweet in smell and much superior 
to those obtained by ordinary filtration. 




1 



14 



ATMOSFETEHIC Art- 



At 160"* F, air will evaporate 4 grammes moisture 
per minute, i,e,, oiie-seveiith of an ounce. 

For the production of a current of diy air it ia 
best to use either a blower or an air-pump. 

Fig, 6 is a drawing of a blower worked by a 




Fig. a ^ 

belt from a shaft. Tliis blower gives a good 
current of air at a fair pressure and with a st^eady 
running of the power at a uniform How, which is 
much to be desired in this kind of work. 
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Fig, 7 i:s a drawing of an air-pump or air com- 
pressor worked direct from a steam engine. It is 
always advisable when using such pumps to connect 
them with a storage tank or accaniulator in which 
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the air can be kept under any required pressure, and 
from which it is conveyed by pi]3es to the jmns or 
tanks containing the oil, et<i.j to be operated on. 

Fig* 8 shows a form of air compressor which 
may be driven by belting fi*om a main shaft—a 
method which is often more convenient than direct 
steam driving. 

Under no ciruunistances should holes be per- 




Fig, 8. 
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forated in the coil on the side butting against the 
wall of tank, etc. ; otherwise holes will sooner or 
later appear in the tank, on account of the con- 
tinuous impinging of the steam or air thereon. 

This is a most important point to note, other- 
wise the contents of a tank may one day be found 
missing. 

With circular tanks, when the bottom is made 
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fnnnel - shape (a pattern now almost universally 
adopted), a straight central pipe extending nearly 
to the bottom and ending cup-shape is by far the 
moBt effective agitator to use, on account of its 
cyclonic action, thereby thoroughly permeating t 
whole contents. 

By passing the air after leaving the pum 
through the boiler flues (in large boilers thes^^ 
Bometimes stand at 500" F.) by means of a coLTli 
a great saving is also attained. 

For blowing operations this will be found very 
beneficial, likewise for blending, mixing and melting- 
purposes, also for the clarification of oils and fats, 
evaporation of Jkjuors, etc. 

Oil tanks can also be kept warm during the 
winter months, and articles of all kinds can be 
dried There are numerous other uses to which 
it could be profitably employed, as very little steam 
would be required for driving the air-pump con- 
tiinialty, if so desired. 

The service of steam-jacketed pans become thus 
practically unnecessary. 

A by-pass would have to be fitted or a separate 
pump employed when the air is required cold for 
cooling purposes, or the temperature of the hot air 
reduced. ■ 
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^or the rapid cooling of oils, bone greasBj 
melted stuff, tallow, etc, blowing cold air through 
ps invaluable, thoroughly breaking the grain of thefl 
^^s, imparting a bright appearance, the whole ^ 
of the moisture practically being driven off in the 
operation, giving them also an agreeable smell, and 
thereby increasing their market value. 

Do not exceed a temperature of 170' to 180° F. 
'^ the drying or blowing of oils^ otherwise the 
^^lour will suffer considerably. 

In thickening or drying oils '' gate " or full way 
^^Ives are the best to use, as the full force of the 
^^r is thus obtained. 

It is also advisable to insert an automatic check 

valve as near the tank ns possible, specially when 

the air-pump is driven by a belt, as instances have 

occurred where, owing to the belt breaking or 

skidding, the whole of the contents have syphoned 

back. 



^ 
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Pressure ani> Vacuum, 

Judging by the erratic way in which some 

pressure and vacuum,] 

was a matter of chance 

rather than a natural law. 

The saving of time has always been the excuse] 

2 



manufacturers work with 
one would suppose it 
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for such procedursj but when it is accomplishe^tP 
the risk of fire and life the risk is too great. 

Pressure may be safely used to its maximul 
obtainable degree, provided provision is made for ' 
the coiatrol of the corresponding vacuum, which 
is always exactly half the pressure obtainable, ogj 
tiee mrsd. 

The best and simplest way is to connect the' 
pressure and vacuum pipes, placing a tap in the 
centre of the connection, which thus enables the 
operator to control ssame at will 



Suction Process. 

Besides blowing dry air direct through fats and 
oils, which necessitates the use of a blower or 
pump, air may be drawn through by a suction 
process, using an ejector. On this principle is con- 
structed Korting's apparatus for bleaching jmlm 
oil shown in Fig. 9. It consists of a closed iroai 
vessel, on the upper part of which is fixed a steam 
ejector, C, so arranged that the steam entering at a 
draws air out of the vessel at g, b is a valve for 
regulating the admission of steam. K, K, K, L, is a 
copi^er steam coil for heating the oil, and keeping 
it in a melted condition, E is an open air pipej 
partly outside and j>artly as a coil inside the veai 
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this latter portion is perforated with a number of 
small holes. The autiun of the ejector i.s to produce 
a vacuum in the upjier imrt of the vetisel, and in 
order to reduce this vacuum air enters through the H 
pipe Ep and issuing from the small holes in the dis- " 
tributiug pipes j)asses through the oil, with which 




Fig, 9. 

it comes into very intimate contact, and the oxygen 

lit contains can exert its full bleaching action. The 

operation takes about two houi-s ; when, as a rule, 

the palm oil will be bleached to a good white 

[colour. A few^ minutes' attention at the start of 

[the operation to see that the oil is melted and 

that a good current of air passes through it is all 
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that is needed. Towards the end of the operation 
samples may be drawn from the cock^ H, to see if 
the oil be properly bleached 

Pi'actically the same apparatus may be used 
for clarifying oils, for removing water from oils 
and fatSj blending and brightening oils. 



4 



Peeparikg Blown Oils. 

Reference has been made to the blowing of 
oils or the preparation of "thickened oils," such 
aS thickened rape oil or lardine {thickened cotton 
oil). For this purpose the oil is placed in a tank 
fitted with a closed steam coil, so that the oil 
can be heated to from 160" to 170' F. The latter 
temperature is quite high enough and should not 
be exceeded, especially if pale oils are wanted. 
The higher the temperature the darker the oil 
becomes. For blowing the air through, either a 
blower or an air-pump may be used^ and the 
blowing is carried on until a sample taken out 
and tested by an hydrometer shows that it has 
acquired the desired degree of gravity. This may 
vary from 0*960 to 0"975 at 60"* F., according to 
requirements; at temperatures of ISO"" to 170' 
R the gravity will be less, and if the oil is being 
prepared at 150^ F, then an allowance of 0! 
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"may be made. That is, if the oil shows at ISC'* F. 
a gi*avity of 0"929, it will have at 60° a gravity ofj 
0*929 + 0031 = 0*960. For 160° F. the allowance 



I 

^is 0035, and for 170° F., 0-038. ^ 

P The blowing of the oils is accompanied by a™ 

I 



bleaching action more or less, and the lower the 
temperature at which the work is carried on the « 
paler will be the resnltLng oil In the case offl 
lardine the appearance and odour will depend 
largely on the quality of the cotton oil used, the 
freer this is from stearine the less odour will the 
thickened lardine oil have. 
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I Preparing Siccative Drying Oils. 

The blowing of hot air through linseed oil, while 
t is being boiled for the preimration of drying or 
boiled oil for painting, will enable the process to be 
carried on quicker and a bettei^ product obtained 

Aerification. 

A great deal of trouble has been experienced 
by many manufacturers in their eflfbrt to use 
atmospheric air, which has resulted, in some in- 
stances, in its temporary abandonment ; but on 
investigation, the failure in every case has been 
traced either to insufficiency of the pumping 
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power employe<l for its utilisation, or to 
excessive head pressure of tlie substance m 
treatment, 

The author has gucceecied, by a very sin 
method, in overcoming these difticiilties, as sh< 
in Fig, 10. 



jzMp^ 
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Fig. 10. 

It will be seen there that the method of appl 
tion is totally different to that ordinarily emploi 
^ the agitation in general practice being invart 
H set up from below, and forced upward through 
H whole bulk of the liquid requiring power prd 
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^oiiately to the head pressure present, whereas here | 
J^ 3s confined to a very small circle, and consequently 
^fains its original pressure throughout. 

The benefits derivable therefrom are readily 
^'^JOeeivabia 

The air-pump employed can be much smaller 

than that required by the ordinary way» whilst the ^ 

t^itatton being wholly confined to the surface ^M 

-Hieves a threefold action, viz., dual aerification 
^^il purification! whilst the liquid is continuously 
"^ing cooled throughout the whole operation. 

Practically the action is that of an ejector, the 

^Viole of the liquid being carried round and round, 

r^Hns ensuring every part Vjeiug brought into actual 

Contact with the air, which facilitates considerably 

the desired end, and is therefore invaluable for the 

following :— 

Clarification of oils, fats, etc. 

Evaporatioo and condensation of liquors, suob as size. 

Oxidation of lubricating and siccative oils. 

Bapid cooling of tallows, greases, etc* 

Sattiratlon of solids with aqueous or chemical solutions, 

such aB hides, etc. 
Washing, dyeing or bleaching of fabrics. 
Extraction of gelatinous and fatty matter from bones, ei 
Effective mixing of liquids and compounding of oils ; also 

for numerous other purposes, 
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In the treatment of solids it will be necessary to 
fix a false bottom in the tank for the saturating 
liquid, which should be perforated so that the liquor 
can return thereto after percolation of the substance 
under opemtion. By this means same not only 
becomes saturated, but is dmined also. The air 
and suction pipes mui^t of course extend below t] 
false bottom for such work; 

In the blowing of lubricating and siccative oils 
for the purpose of oxidation, cooling water is en- 
tirely dispensed with, the sul>jected temperature, 
esi)ecially if hot air is employed, being most uniform. 

Sufficient has been said to fully demonstrate that 
in the adoijtion of atmospheric air there lies quite 
a multnm in parvo of benefits derivable therefrom. 

Further^ its acquisition is obtained without 
additional cost after the first outlay. 

Waste energy is also utilised, and everything as 
far as possible carried out by mechanical means. 

Manufacture is carried out at less cost and in 
much shorter time. The sanitary condition of ti 
factory is also vastly improved. 

Labour and fuel are greatly reduced and worfi? 
men are made comfortable. 



CHAPTER II. 

COMPRESSED AIR. 

The compressing of air is making rapid strides, and 
is adopted in all classes of manufacture. 

The variety of uses to which it is now being 
put is very large ; and, judging by the increasing 
demand, it will be used much more extensively in 
the future, as its tensive power exerts great energy 
in utilisation. 

It is compressed up to 1,000 lb. per square 
inch, according to the class of work for which it 
is required to operate. 

It will be found most suitable for the following 
purposes : — 

Eaising of acids. 
Cleansing of factories. 
Whitewashing. 
Ventilation^.^ 
Cooling of liquids. 
Drying of solids. 
Paint spraying. 
Cranes, elevators, etc. 
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For these classes of work a pressure of some 75 Ih 
would be found ample, 

In the cleansing of factories it is very effec" 
tive in removing all dust, etc., from walls and 
roofs. 

The whitewashing of walls is thereby acco: 
plished easily and rapidly. 

In using it for this purpose an X L ejector can 
be utilised for lifting the lime- wash in the same way 
as with steam and air, connecting on the deliverjB 
side a strong armoured hose fitted with tap and 
spray spreader, or other suitable appliance, as 
shown in Fig. 9. 

The same method could be adopted in painl 
spraying. Painting in this way is very satisfactory 
— a very thin and even coat being spread by thii 
method. 

The conveyance of cold liquids (except aeid 
could also be speedily and effectually achieved i 
like manner. 

For ventilation, drying and cooling, the lo 
temperature of the air would prove of gr< 
service. 

In the lifting of acids the safest way is by direi 
pressure from a closed tank. 
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Whitewash, 

The following mixture will be found most ad*l 
vantageous to use where organic matter of any 
description is present: 40 lb- lime, 14 lb, salt^ 
•2 lb. naphthalene, made up after slacking to 100 
gallons. 




Fig. 11. 



CHAPTER III 



LIQUID AIR. 



The recent successful liquefaction of air has opened 
up sueli a field of resource which, if it can ever be 
produced ou a commercial basis, would completely 
revolutionise its whole system. 

It is too early^ however, in the day to be able 
to prognosticate the future with certamty, as at 
present the cost of its manufacture is far too high 
for practical utilisation. 

The difficulty of cheapening its production is 
very great, and will require a lot of surmounting. 

'* Twenty - three thousand five hundred foot- 
pounds of work are required to compress 1 lb. 
air/' although " it is calculated that in 1 foot-pound 
liquid air there is stored 139,100 lb, energy." 

Accepting these figures as correct, the cost of 
manufacture is still much too high for practical 
utility. 

The critical temperature of air is so low 
( - 158' C.) that its attainment alone is yevy 
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and, as the liquefaction point is still 

compressing is 



in 



1 




iifficult 

(ower, the energy expended 
jonsidenible. 

The line adopted by Professor Dewar is, in the 
mter's opinion, the only feasible method whereby 
|altimate success may be obtained, viz, : — 

Retrocession. 

Liquid carbonic acid was used by him in the 
primary stage through which the air is passed by^^ 
L the aid of an inner tube whereby the heat of one ™ 
was transferred to the other by simple substitu- 
tion. 

The air by this means was thus reduced to a 
temperature of - 79"" C, or - 110-2'' F. at a very 
small cost as in practice the gasified carbonic acid 
could be re-liquefied over and over again. 

This temperature, however, is far above the 
liquefactive point, but, if other suitable substances H 
I could be used in conjunction, the gradual liqne- ' 
faction of air might be eventually accomplished 
commercially, and would prove a grand chemical J 
attainment, " 

Flowery descriptions of its available applica- 
' tion should at present be received with extreme 
caution and in a measure only conditionally ac 



I 
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cepted until further research has been made 
thereon. 

The liquefaction of hydrogen was a feat even 
more difficult to attain, and its successful ac- 
complishment therefore encourages us to wait 
patiently before expressing ourselves definitely 
either way. 




Water plays a most important part in industriar 
operations of almost every kind. For the purpose 
of raising steam for motive power its use is uni- 
versal, while it is an es.sential element in many 
manufacturing operations. A supply of pure 
water is therefore most essential, not only for use 
in boilers, but also when it enters into industrial 
processes* Natural waters are rarely pure, but 
contain various metallic salts in solution. It isA 
a matter, thereforej requiring the closest attention, 
anS otherwise the injurious influence arising from 
the ase of impure qualities of water may not only 
retard operative results, but may also become a 
costly item in the way of general manufacture by 
increasing the costs of certain processes. 1 

The water supplied to towns by the water 
companies is no doubt the safest source of supply 
genemlly procurable, but the high price often 
charged prohibits its common use, Therefore 
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works have to provide their own supply from any 
available source* 

The cost of sinking artesian wells is very small 
where river or spring water is unavailable^ and 
rapidly repays the outlay. 

Factories should always be built on the water 
side, as the benefits derivable from such a position 
are many. 

The principal impurities generally found in 
water are :- — 

Carbonate lime* 
Sulphate do. 

Carbonate magnesia. 
Sulphate do. 

with traces of iron, silicaj alumina, salt, etc. 

The carbonates of lime and magnesia and th^ 
sulphates of those bases which are invariablj 
present in natural waters impart what is known 
as " hardness," a property more readily appreciated 
than described. The presence of these comix)unds 

tin water, when it is used for steam-raising purposes, 
leads to the formation of scale which is very 
deleterious, while they sometimes interfere with 
other operations. 
The degree of hardness — ^temporary and per- 
manent — varies very much, from 4' or 5'' to 18° to 
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120^ in water supplietl by London water com-] 
panieSj and is most detrimental to boilerSj etc. 
The effectual removal of the lime and magnesia 1 
compounds from water has been a very vexed 
question, upon which much time, energy and 
money has been expended with only a limited 
amount of success. With hard waters it is ad- 
visable to adopt means to prevent them forming j 
hard scale in boilers. 

The market is continually flooded with com- 
positions for the removal or prevention of incrusta- 
tions in boilers, none of which can, however, bei 
recommended as being perfectly satisfactoiy, as it 
is pi*acticaliy impossible to effectually blow out the 
mud, etc., from a boiler so deposited, as the clear-] 
ance radius rarely extends more than 3 feet fi-om 
the blow-off hole, on iiccount of the vortex formed 
^ by the head pressure on the point of discharge. 
P The accumulation of some deposit is there- 
fore unavoidable J and, if allowed to materially 
I develop and form hard masses is most injurious, 
to the boiler, specially if it be fitted with Galloway , 
tubes, their shape seeming to make them adapted 
for the retainment of such deposit. 
^ Scale in boilers leads to two evils : corrosion of I 

'the boiler plates and increased cost of raising; 

3 
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steanij for scale is a very bad eondoctor of heat, 
and a scale | inch thick will more than double 
*he coal bill. 

The only way to accomplish its complete removal 
is to USB a scale preventive that will keep the 
deposit in the form of a fine mud, which can be 
removed by placing along the bottom of boiler, 
from end to end, a perforated pipe fitted with 
a T-jwnctioii jmssing through the upper half of 
the boiler shell, and fitted with a screw valve, to 
which can be affixed a rotary pump or other 
lifting appliance^ by which means the whole 
of the deposit can be periodically drawn ofK 

Wherever possible, it will be found cheaper 
to purify the water before use, by which the 
whole difficulty is practically overcome in one 
operation. 

For softening water the erection of two store 
tanks is necessary, each of sufficient size, if possible, 
for the whole day's requirementSi so that whilst 
one is in use the other can be undergoing pre* 
paration for the next day. 

Old boilers are very suitable for this purpose- 

For boiler use an indei>endent feed tank of some 
IjOOO gallon capacity will be found very beneficial, 
MS then the exliaust pipe from engines^ eta, couldj 
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l>e passed through the same, thereby achieving a 
twofold benefit of heating the feed water and so 
saving fuel under the boiler and condensing with- 
out cost. This water can be used over again in 
the boiler, and will also be found very useful in 
various other ways wherever it is found essential 
to use a soft watei\ but it is advisable to first rim 
it into a separate tank so as to allow any grease 
or oily matter to separate therefrom liefore utili- 
sation. ^1 

Some manufacturers use steam traps, whilst 
others pass the exhaust into water direct, neither 
of which iS| however, profitable on account of the 
enormous l>ack pressure which m thereby pro- 
dnced. ^ 

Out of the multitudinous compounds available" 
and used for the removal of impurities from water, 
the writer has found a mixture compoj^ed of the 
following ingredients to achieve the best all-round 
results of any : — 

98 ^/o Powdered caustic soda , . 10 lb. 
Permanganate potash . , . 2i oz. 

dissolved in 10 gallons water. 

The quantity required to be used for each 
)00 gallons of water will vary from ^ to 2 gallons*^ 



36 



ATMOSPHKRIC AlE, 



and depends upon the amount of impurities con- 
tained therein. ■ 

To gauge this exactly take 70 C.C. of the water 
which is to be softened and pour it into a 260 GJC, 
glasi3 flask. m 

Having done this, fill a burette (50 C.C beii^ 
a suitable size) with a standard solution of soap. 
Drop the soap solution from the burette into the 
water in the flask, shaking at intervals until there 
are signs of a soapy appearance, and a peroaanent 
lather is obtained, which should not disappear for 
at least five minutes after treatment. ^H 

The number of cubic centimetres used of th^ 
soap solution gives the number of degrees of 
hardness of the water and approximately the 
number of grains of carbonate ^and sulphate of 
lime per gallon. 

Roughly, 1 grain of the purifier given above 
will neutralise 1 grain of carbonate or sulphate of 
lime, and so the number of cubic centimetres used 
represent the number of grains of purifier to be 
added to 1 gallon of the water. The liquid purifier 
herein given contains about 8,000 grains of active 
purifying properties per gallon, so that it becomes 
comparatively easy to calculate how much to add 
to each 1^000 gallons of water 
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For instance, a water on testing shows that it 
has 12 degrees of hardness, tlierefore 12 x 1,000 
equals 12,000 grains of purifier to be added to^ 
1,000 gallons of the water. One gallon contains^ 
8,000 grains so that 12,000 divided by 8/JOO gives 
1'5 gallons as the quantity of purifier to be added. ^ 

Should the water contain, as most river water§B 
do, a lai"ge quantity of suspended matter, its clari- 
fication will be greatly facilitated by using infl 
addition to above | lb. sulphate alumina to each 
gallon of the purifier required. This^ must not, 
however, be added to the purifier, but introduced 
separately* ^ 

The tank being filled with water and the" 
quantity gauged, it is well agitated by blowing air 
and the requisite amount of purifier added, and 
the agitation continued for about an hour, and 
then allowed to settle. ^| 

Water treated in this way will be found very 
soft and suitable for almost any description ol 
work. 

The permanganate potash oxidises all organic^ 
matter commonly present in rivers, eta, removing 
also the flatness from sluggitsh or stagnant water. 

Air agitation also may be very beneficially used 
for this purpose. 
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Tliis purifier is also excellent as a preventath 
of scale in steam boilers* Owing, however, to the 
varied sources from which canal and river waters 
come, and their liabiUty to contamination by 
extraneous substances, especially when flowing 
through manufacturing districts, it is not found 
possible to fix definitely upon a purifier that will 
answer universally for all waters. It is advisable^ 
■ therefore, at first to ascertain by analysis the exact 
\ nature of the impurities present^ so that the puri- 
fying agents used may have a direct affinity to the 
^ substance required to be extracted. These are of 
H various kinds^ but are hmited somewhat by reasoiL 
H of cost, those generally used bemg as under i — I 

^^^^ Caustic lime, H 

^^^^H Caustic soda, ■ 

^^^^^1 Carbonate soda, ^^H 

^^^^^ Sulphate alumina, ^^B 

by which, either alone or combined, the purification 
H of most waters is accomplished, I 

H Caustic lime is used in the form of lime water. ■ 
H This is prepared by first slacking the lime ancL 
H then mixing it in the ratio of 1 lb, to each 12fl 
H gallons water, and kept well agitated for about halfl 
H an hour, after which it is allowed to settle until 
H^ it becomes clear, when it is ready for use, lOa 
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gallons for each 1,000 gallons river water being 
the quantity generally required* Caustic and car- 
bonate soda are generally used in solutions of 1 
per cent, strength, the quantity requisite for river 
water being about 1^ and 1| lb. res]>ectively. 

Sulphate of alumina* — The quality generally 
used for water puritication is that known com- 
mercially as alnminoferric, but it is a question 
whether it is not cheaper to pay the small additional 
price charged for the pure article, as it is more 
effective, and consequently requires the use of a 
smaller quantity. 

This article is used in conjunction with either 
lime or soda, the quantity required per 1,000 gallons 
river water being about 8 oz» dissolved in 10 
gallons water. 

The following combinations are found to give 
very satisfactory results, and will enable manufac- 
turers to choose the most suitable method for their 
particular requirements : — 

1. Lime and Alumina. 
100 gallons lime water, 
10 galloo8 alumina solytion. 

2. Lime, Soda and Alumika. 
60 gMlons lime water. 

1 lb. 98 7o cangtic soda {dissolved in the lime water). 
10 gallons alumina solution. 
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S. Caustic Soda akd Alumina, 
15 gallons caustic soda aolutlon. 
Id gallons alumlDa solutioti. 

Carbonate of soda is rapidly falling into 
for the purification of water, as its action is too 
slow, esijecially where the process is continuous ; 
also bee^ase it cannot be mixed with the lime 
water like caustic soda. 

The qnantities given above are suftieient fc 
the treatment of 1,000 gallons water containing li 
degrees of hardness* 

The sulphate of alumina must never be mixed 
with the other ingredients, but added separately, 
otherwise they will be decomposed thereby, and 
consequently rendered ineftective. f 

If the quantity of water required necessi- 
tates a continuous process being employed, 
will be necessary for the ijurifying agents to be" 
run into the softening tank in proportion to the 
inflow of water, for which purpose tanks of sufti- 
eient capacity must be provided, fitted with 
cocks, so that the requisite flow can be gauged 
respectively. 

These should be placed directly over the softenj 
ing tank at places most convenient for w orking. 

Those for the lime water should be duplicated. 
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So that whilst one is operative the other can bej 
I'echarged, 

The tank for the alumina should be made^ 
either of slate or wood with a lead lining, and notj 
put into iron tanks as it corrodes them. 

To rapidly clarify the water^ filtering tanksJ 

slioai^i be placed below the level of the softening 1 

*^k, which can be filled with coke or other suitable 

filtering medium to within a few inches of the 

^^'erflow. A double blanket is then laid thereou,M 

''^tween which a sheet of fine calico is placed, and " 

fie whole clamped down with perforated iron 

plates specially made so as to exactly cover the^ 

^*^ole surface. " 

The feed thereto from the softening tank is 
^^ed on to the bottom, so that the water is thereby 
*^reed upward through the filtering area by its \ 
^>^ii weight, and passes from thence direct into 
the store tank for utilisation. ^M 

In drawing the water from the softening tank^ 
always take it from the top, as by this means a^ 
large proportion of the impurities settle thereinj^ 
and so render the filters more effective. 

This is best achieved by dividing the tank 
three sections. 

Into the first section the impure water is treate 
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with the piinfyitig agents and well agitated with 
air» which then overflows into the second chamber. 
In its pasisage to the third section the inlet thereto 
\H reversed, entering from below, through which it 
rises until it reaches the overflow pipe or pi|>e s 
leading to the filters* ^M 

To flush the filters a T~piece should be inserted 
into the pipe leading from the softening tank, so 
that the water can be diverted and enter from 
above when so desired, A T-piece should also be 
fitted below, so that by means of adjustable cocks 
the deposit laying in the filters can be washed away. 

By this means large (juantities of water can be 
purified with satisfactory results. 

The standard soap solution referred to on page 
36 is made by dissolving 10 grammes Castile soap 
in one litre (1,000 C.C.) of 35 per cent, alcohol, 
U, 700 aC. distilled water, 300 aC. of 60 O.V^ 
methylated spirit. The soap is cut into smalff 
pieces and carefully weighed. It is then added to 
the alcohol, and a gentle heat apphed thereto by 
means of a water bath until the whole is com^ 
pletely dissolved. I 

Water Hardness* I 

Quantities of the various bodies generally founq 
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impure water required to produce one degree of 
rdness : — 

Grammes. 
Calcium oxide -0057 



,, chloride 


•0114 


carbonate . 


•0103 


,, sulphate 


•0140 


Magnesium oxide 


•0042 


„ chloride . 


•0050 


„ carbonate 


•0088 


„ sulphate 


•0125 


Sodium chloride (common salt) 


•0120 


Sodium sulphate (Glauber salts) 


•0146 


Sulphurous acid 


•0073 


Carbonic acid gas . . 5 cubic centimetres. 



CHAPTEE V. 

FLESHINGS iJXD BONES. 

Up-to-date methods in this important branch of 
manufactm'e seem to be reeei\ing very scant 
attention at present, judging by the primitive 
methods still employed in some of the large works, 
thereby severely handicapping then* position in 
comi>eting with foreign productions obtained by 
using the latest known methods, and with the 
best labour-saving machinery obtainable. 

To conduct business handicapped in this way7 
without the employment of methods used in the 

I most modern w orks, means eventual ruin, or at the 
best only a comatose existence. It is therefore 
with the object of removing some of the lethargy 
now existing that this chapter is written, the time 
being specially opportune by reason of the in- 
creased demand and the improved prices now 
prevailing. 
Atmospheric air, either alone or in conjunction 
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tbese improvements, the eflFect in some instances 
being simply marvellous. Special attention is fl 
therefore directed to the descriptive particulars " 
for its utilisation and usage. 

The drying of gelatine and glue is always a very 
delicate process, but by the use of air it can be 
^mrried out with rapidity and confidence. 
B It is well known also that by the continuous 
boiling of chondrine it is convertible into gelatine^ 
■eBpecially if made from fresh material, but by the 
use of air oxidation this change is considerably 
facilitated, with profitable results, 
^ The quantity of sulphurous acid required for 
" bleaching of glues, etc., is considerably reduced 
if not wholly superseded by air, any remaining 
impurities being taken away by the use of a power- 1 
ful oxidising agent, such as permanganate potash, | 
or an astringent as sulphate alumina, but not alum. 

Very weak sokitions, containing not more than I 
I lb. in 10 gallons, should be used, and the exact 
quantity required for the bulk under treatment 
ascertained by titration test of a sample 100 C,C. ^ 
before treating the bulk. " 

This is very necessary, specially in using the 
astringent, otherwise coagulation will follow if 
much chondiine is present, but for the purpose 
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paiifpng gelatme this propertr can be ntilised 
and the astrii^eiit added until the whole of the 
chondiiDe d^ precipttmtcdL 

If desired the ahuniiia can be wholly extracted 
from the liquor by means of ammoDJa or any of the 
fixed alkalies after the abore or any oi>emtioiL 
Bnt this is not neeessair. 

On glue size from bones the degree of clari- 
fication by this method h very marked, the colour 
attainable thereby being a rich sliem'. instead of 
the dark muddy brown, as now produced. 

A permanganate of potash solution wUl be 
found invaluable as a deodorant and disinfectant 
for floors, etc., also for judicious sprinkling of 
hides, skins, fleshings, bones, refuse, etc., to pre vet 
the development of eremecautical puti*efaction. 

Special attention is now being given to tl 
more careful separation of various parts of tl 
animal for the purpose of manufacturing table 
jelly, meat extract, etc., as good prices are ob- 
tainable. This is a rapidly developing industry. 

Fresh bullock heads and feet, alao the cartilage 
joints, are found the most suitable for this purpose- 

The heads are generally smashed, and thfl 
whole thoroughly washed with a brine of 5 i>« 
cent, strength, ie,, 1 cwt. salt to the ton, until tl^ 
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iquor comes away quite clear^ using air as the 
t«ritator. fl 

Great care is necessary in macerating, to extract 
the whole of the bloody matter before applying any 
leat, except in winter, when the temiiemture can 
'lie raised^ but should not exceed 80° F. 

Sufficient clean water is tlien added, and tbe^ 
tem|>erature raised and retained from 150'' to 160° F.,H 
but not higher, air still being used as an agitator 
until the operation is completed. Periodical stop3^ 
are made to enable the fatty matter which aecumu- 
lates on the surface to be removed, fl 

The length of time requisite for complete 
extraction of the gelatinous matter is difficult toj 
gauge, as the quantity treated and various other 
conditions affect any exact approximation. It must 
therefore depend at first on the skill of the 
operator, who, however, should be able, after one 
or two batches, to definitely fix and control same. 
The specific gravity of the liquor will prove of great 
service in its determination. fl 

When finished the liquor is strained off and 
evaporated with dry air, at a temperature of 
170' to 180" F,, until the desired consistency is 
obtained, or it may be dessicated in the usual way. 

The bones, etc*, are then separated from th^ 
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meat, and the latter dried or pressed and sold foi 
the manufacture of dog biscuits, etc., the combined' 
operation thereby yielding a very remunerative 
return. 

The degetatinising of bones is also very rapidly- 
performed by the combined application of stean 
and air, and the maximnm percentage of gluti^ 
nous matter is obtained therefrom. 

The passing of a current of dry air througl 
the bones before their removal from the copper o^ 
pan after the liquor has been withdrav^^n veould" 
help their drying considerably, and decrease to 
minimum the smell that arises therefrom whei 
stored as they now are in the wet condition. 

In doing this, keep the bottom draw-off taj 
open, so that the separated moisture, drivenj 
out of the bones by the air, may drain away«| 
Hot or cold air, the latter being most preferable 
on acconnt of its cooling power^ may be used 
at discretion, which will be found to speedily 
accomplish the drying of the bones, and at the 
same time tend to sweeten them very materially. 

Hitherto the evil of stacking bones in the wet 
condition^ charged with gelatinous matter, has been 
a very vexed question and a sore point with the 
sanitary authorities, on account of the rapidity 
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with which putrefaction invariably takes place, i: 
consequence of the great heat generated. 

The expense to the manufacturer in the eH' 
deavour to overcome this evil has been very great, 
and the cause of much perturbation and annoyance 
ill the past, as nothing tangible has been successfully 
introduced for its alleviation. 

The only remedy is to remove the cause of the 
evil, which is achieved by the adoption of the 

^method above described, 

■ In the final treatment of rough stuff, scutch fat 
or dregs, use when boiling 1 or 2 lb, permanganate 
potash dissolved in hot water to each ton, which 

twill be found very effective in the removal of smell, 

^ also in aiding the general disintegration of the mass, 

I without injury in any way to the fatty matter 
Horse slaughterers will find this very beneficial 
to use when boiling their meat, as it imparts thereto 
a sweet, wholesome smell, 4 oz, for each pan being 
about the quantity required, 
H Bones contain from 35 to 44 per cent, animal and 
* gelatinous matter, the former consisting of fat, 

ketc, and the latter chondrine and osseine. 
Gelatine proper is made principally from the 
skin and cellular membranes, but is also procurable 
kin the form of osseine from bones. 
_ 
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Cliondrine is obtained from the cartilaginous^ 
^tissues. ^d 

Glue and size are, however, generally mafJ^B 
therefrom, but there is no reason why the whol^a 
or a greater portion thereof should not be eonvertec 
into gelatine by the use of air as an oxidiser, wit 
increased profit to the manufacturer. 

Average composition of the gelatinous group : — — 



? 





Gelatine. 


Ohondrint. 


Osseine. 


Carbon . 


50-5 


500 


50-5 


Hydrogen 


6'6 


6-6 


6-5 


Nitrogen 


18-3 


146 


16-9 


Oxygen , 


24^6 


28-5 


26-1 


Sulphur 


— 


0-3 


— 



Bones are rapidly bleached by treatment wiU 3 
air, which renders those which are suitable fc^^ 
manufacture more valuable, whilst those fc^ 
manorial use are quicker and easier worked. ^^ 

The fats also obtained thereby are considerably 
improved. ^M 

The vast improvements obtainable by the utih^^ 
sation of the methods herein described, carefully 
and scientifically performed, should be of sufticieiU j 
importance to merit their immediate ado|>tion, as 
the outlay is small, whilst the value of the products 
derivable therefrom is materially increased, and 
the rapidity of manufacture greatly facilitated. 
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The intrinsic value in the adoption of the latest 
improvements has been clearly demonstrated and 
verified by the superiority of the articles treated 
thereby, so that in every way the benefits to be 
derived are of great monetary value, and therefore 
claim prompt consideration. 

The importance of this class of business has 
^^en too long ignored and neglected. 
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OZONISED AIR IN THE BLEACHING AND DEODORISING 
OF fat:-?. (iLUES, ETC. 

The presence of ozone in the atmosphere is essential 
to health. 

Ozone exists in the air of woods and fieldSy"" 
particularly in the neighbourhood of pine trees, 
and wherever there is active vegetation, the per- 
centage may range to from 3 to 5 per cent. 

In large towns, on the contrary, and in houses 
or wherever numbers of men or animals are col- 
lected, ozone disappears, or at least diminishes 
considerably* J 

It is considered by some authorities that the! 
disappearance of ozone is one of the causes oi 
epidemics, its absence permitting the growth and 
accumulation of miasmata. . 

Whether such hypotheses are coiTect is a,m 
present undetermined, but its corrosive powers 
and property for destroying organic substances 
are known to be most remarkable, ■ 
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k. Ill a concentrated form its bleaching properties 
are superior to chlorine, ^| 

It destroys sulphuretted hydrogen (SH^) andl 
rapidly bleaches vegetable colours, fats, oils, etc. 

It is also a powerful oxidiser, converting indigo 
into isatin, black sulphide of lead into white sul- 
phate of lead, and yellow ferrocyanide into red 
ferricyanide of potassium. It also transforms 
many of the lower oxides into peroxides, 
I Nitrites can be changed thereby into nitrates, 

It deo ^dises j^ etro^^ide Jiydrogen and bariui 
which become water and l>aryta respectively. 

The following metals are also oxidised I 
ozone : — 

Antimony, 
Manganese, 
Tin, 

Bismuth, 
Mercury • 

Ozone is insoluble in acids and alkalies. 

The utilisation of ozone in the manufacture of 
paints and colours, also the bleaching and de- 
odorising of oils, fatSj glue, she, etc., is therefore a 
valuable adjunct. ^ 

Manufacturers, however, for reasons which ai*^" 
ob^^ions, are han^cagped in obtaining it in suffi- 
cient quantities from the atmosphere, and are^ 



Ai'Bemc, 

Iron, 

Zine, 

Lead, 

Silver, 



to 



» 



far nm 
A 



to mrtifictal meaoi 



far ils vanofaetiire will be 
gItvSp abo tkt appGftBCK described 
far ks appGcatian i^ob tlir vsiioas aiticles enu- 
iDenttd^ but befcte d& domg a few momenta spent 
in tlie eim«iHitiDii of its csiiB|iii6itioD will be f oiiii< 



What is 

Yarioos defimtioiis are gH^en it bf differeut 
aothoritie^, vix. :^ 
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That of allotropie or modified oxrgen seems, ho 
aver, to define most a€€urately its eoastitation, 
it is fotind that 3 Tolnmes of oxygen condense 
form 2 volumes of ozone. Ozone is IJ times as 
heavy as oxygen. Ozone possesses a peculiar 
odour, which is observed when electrical machines 
are in motion, also after a thunderstornL 

To detect the presence of ozone a piece of 
paper steeped in a solution of iodide of potassium 
contaiiiiug starch is tised, the iodine is set free, 
comiri^^ in contact with the starch, the paper 
uMuurnm a blue tint. 
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■ Ak Other bodies give the same reaction, it is 

■ preferable to use reddened litmus jmper dipped 
r into a very dilute solution of iodide of potassium ; 
^ ozone decomposes this salt and forms oxide of 

■ potassium : this, on contact with moisture, makes 
the litmus blue, which is a most reliable test. m 

A precaution should be taken, however, to _^ 




Fig. 12, 

place by the side of the ozonoscopic paper another 
piece of reddened litmus paper, to prove that the 
blue colour is really due to ozone, and not to the 
accidental presence of a small quantity of ammonia. 
Ozone, or to be more strictly correct^ ozonised 
air can be produced by both chemical and electrical 
means. The former method requires the simplest 
and least costly appliances, but the latter yields 
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the most certain and economical The plant re- 
quired to use ozone is not at all complicated and 
is readily fitted n\h 

The plant required for the generation of ozone 
consists of two closed tanks of suificieut size and 
capacity, according to the quantity necessary to h 
made for the work in hand, as shown in Fig, 12, 

These should be fixed between the air-pump 
and the operating tanks, vats or pans, and should 
each have a capacity of at least 100 gallons 

Square or circular galvanised tanks, fitted with 
a manhole on the top for filling, will be sufficient ; 
but, aK the ozonising tank is charged partially 
with an acid, it is essential that this one should 
be lead-coated inside, the pipes inserted therei 
should be of lead. 

Both tanks must be so constructed as to 
capable of being hermetically closed when working. 

The first vessel is charged with a caustic soda 
soUition of 22' Twaddle, through which the air 
from the pump is passed for the purix)se of puri- 
fication. ^M 

By such operation any carbon dioxide that ma^^ 
be present is absorbed by the soda, such extraction 
being most essential in any operation where rapL 
jleaehing and oxidation are desired. 
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Into the second vessel a solution of 1 lb. per- 
manganate potash to 8 gallons of hot water is 
placed. 
^ In neither vessel should the liquor used 

■ occupy more than half the total capacity. 

|p Each vessel requires to be fitted with a straight 
pipe, entering at the top centre-end nearest to the 
air-pump extending therefrom to the bottom and 
then diverted by means of an elbow or otherwise 

■ to the opposite side, the end of which is phigged, 
this lower portion being perforated with holes 
along the top, of sufficient size to collectively equal 

k the bore of pipe utilised, so as to prevent any check 
W on the air admitted thereto. There is also a pipe 
on the opposite side of the cover just passing 
into the cover of the vessel The two vessels are 
then connected by the short pipe on the cover of 
the first tank J connecting with the down pipe in 
the ozonising tank, the outlet pipe therefrom going 

I direct to the vessel which contains the oil or other 
substance to be operated on. To the down pipe 
of the first tank which contains the caustic soda 
is connected the air pump to blow air through the 
apparatus. 
To complete the second vessel an additional 
down pipe is required, reaching nearly to the bottom 
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of tank, which should extend through the covi 
and terminate funnel - shajie for the purpose 
adding the requisite aci*l to effect the preliminary 
decomposition of the permanganate. 

This pipe is automatically sealed by its con- 
tinuous immersion in the liquor, and acts also 
as a safety- valve. 

Should, however, the pressure of the substance 
upon which the air is opeiating be sufficient at any 
time to break the seal, an additional length of pipe 
added thereto from the outside will remedy the evil 

The acid used for decom|>osition is 1"840 sul- 
phuric, the quantity required being 1 gallon for 
every pound of jjennanganate potash used. 

When charging this vessel, have the whole plant 
ready for operation, with a batch of whatever 
substance is to be ti^eated in the respective tank, 
vat or }>an, so that when the acid is poured into 
the permanganate solution the liberated ozone 
generated will pass thereto. 

The air-pump can then be started, or, if desiri 
steam and air by means of an X L ejectorj sud 
as previously described. If, however, air alone is 
preferred, it should be heated to a temperatu: 
of 160' to 170' F. before passing through t 
ozonising liquor, either in the way demonstrated 
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in a previous chapter, or by other available means 
[a very cheap and simple way where gas is available 
is to heat the pipe by means of a bunsen flame, the 
pipe so heated being imbedded in sand or salt, which 
retains the heat and also prevents oxidation* The 

k temperature can also be regulated as desired, or 
can be generated cold throughout if necessary* 
^ By the wet method the steam pressure should 
not be under 60 IK, otherwise water will accu- 
mulate in the purifier and ozoniser and weaken 
■their action. The former plan is therefore safer 

■ and more economical, as water can be added direct 
to the substance under treatment with equal effect- 

In this way ozonised air is procured in a very 
cheap and advantageous manner, the respective^ 
tanks requiring very seldom recharging, especially V 
in the case of the ozoniser, the recuperative power ! 
of which is most remarkable. The purifying I 
liquor also lasts for a considerable time before 

■ it gets wholly carbonated, such being easily ascer- 

■ tained by titration by the usual method, and the 

I other by the ozone test already given, 
pRODUCTrON OF OzONE FROM ELECTRICITY. 
When a discharge of electricity is sent through 
oxygen gas or atmospheric air^ the great bulk of 
the oxygen is converted into ozone. 
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In generating ozone from air, however, T 
requires to be carefully dried and likewise freed 
from carl>onic acid before it is brought in contact 
witli the electric current — ^which should be con- 
tinuous — -and thereby becomes ozonised, and is 
accomplished by passing same through caust^ 
Uma 

It will be found advantageous to cool the air 
before diying and sending it through the ozoniser, 
as heat has a considerable influence in the effective 
generation of 02one by this method. ^M 

Naturally the discharge of electricity in t^P 
apijaratus produces some small degree of heating, 
the temperature usually reaching about 100° F.» at 
which point, however, the efficiency of the apjm- 
ratus is but feebly affected ; but if run continuously 
this limit is liable to be exceeded, therefore it is 
advisable to adopt precautionary measures to keep 
the temperature as low as i>ossible. 

The quantity of oxygen contained in atmos^ 
pheric air is about 21 per cent, of the volume, 
therefore the maximum ratio of ozone attainable, 
if the whole is converted, is some 14 per cent. In 
actual working, however, this quantity is never 
produced, but with an efficient apparatus it is 
possible to produce 10 per cent, ozone, but even if 
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only half of this quantity were made, the ozonised 
air would still possess powerfnl properties. 

No bleaching agent for oils or fats is so good 
ozonised air 

The temperatures at which the best results are 
obtained range as under : — 

140^ to 160^ F* 

180° to 220" F,| 

India-rubber tubing or joints must be avoided, 
as ozone has a most rapid destructive action 
thereon. fl| 

" Iron, tin, lead or zinc may be used ior lining 
purposes^ or coils, but not copper, as ozone has 
strong corrosive action on the latter metal 



Lubricating oils and fats 
Siccative oils 



as s^ 
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Bleaching Textile FibreSp 

It is well known that all modern as well as the 
old air processes, of bleaching ultimately resolve 
themselves into the destroying effect of oxygen on 
the colour of the unbleached fibre. Ozone ought 
to be much more effective, especially in the bleach- 
ing of wool and silk, and should prove a strong 
competitor of the articles now utilised in the 
bitching of all kinds of textile fibres, as its appli- 
cation is very simple. 

The fabric to be bleached is hung in a closed 
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chamber, and a current of ozone forced therein 
until the action of the gas has performed its 
allotted task. 

No deleterious substances are formed dming 
the process, which successfully completes the 
bleaching oi>eration without rendering any further 
treatment necessary. ^ H 

The benefits derivable from the usage of ozonised 
air for bleaching, purifying, deodorising^ etc., must 
become a most important feature to manufacturers 
of glue, size, grease, tallow and oils, as it thereby 
enables them to manufacture without the necessity 
of having to resort to the direct use of mineral 
acids, which tend at all times to deteriorate rather_ 
than improve such articles. 

The rapidity of action, combined with cheapness, 
accomplishable is also of material importance, and 
enhances their respective market value considerably. 

The powerful oxidising properties, eta, of ozone 
must also render its use profitable to jmint, coloH 
and varnish manufacturers, ■ 

Bone grease, melted stuff and scutch greag^ 
when acted upon by ozonised air, are sweetene^ 
bleached and purified in a most beneficial way,H 

Edible cotton oils bleach rapidly under ifl 
influence, and are rendered practically tasteless^ 



BliEACHING AND DEODORISING OF FATS, GLUES, ETC. 63 

Tallows and fats are rendered very sweet, and 
lose rapidly any rancidity or mustiness which they 
may contain. 

Oxidation of oils, especially linseed, is most 
rapid and effective, the colour aAd extreme sweet- 
ness in every case being most pleasing. 

The low cost of erecting such a plant and its 
simplicity, combined with cheapness and rapidity 
of action, should stimulate every manufacturer to 
its immediate adoption, and will repay for the 
outlay a hundredfold. 



^^^^^r APPENDIX ^^^H 

^^B GENEBAL INFORMATION. ^H 

^^m Air and Gases. ^^H 
Absolute zero by the different standard thernia^| 
metrical scales : — H 

Fahrenheit - 459^, Centigrade - 273', Raumer 
- 218■4^ ^ 

The volume occupied by the same weight of a" 
perfect gas varies directly as its absolute tempera- 
ture ; in other words, the product of the pressure 
and volume is projxjrtional to the absolute tem-B 
perature, ie., it is always equal to the absolute 
temperature multiplied by a coeificient for eachM 
respective gas according to its density. H 

The following coefficients have been determined 
for 1 lb, gas : — ^ 


G»Mea. 


Volume of 1 lb. (^s 

at m° FahT. anfk*T 

one atmosphere. 


Cn«flicient when Ihe 
ptenKuni va.ti«ii front 
14-7 lb. per aq. inch. 


Coefficient when the 
presfture la couBtimt, . 
U.f 14' 7 lb. per sq, ^k 
inch. ^ 


Hydrogen 
L Gaseous i 
■ steam J 
P l^itrogen 

Oxygen 
b Air 


178-83 

19-913 

12-723 
11-205 

12-387 


5-33200 

•59372 

•37937 
•33406 
•36936 


'362721 H 

040889 I 

-025807 1 
-022725 ■ 
-025126 ■ 


1 5 H 
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Tlie coefficients are used as follows 
To find the pressure of one jxiund of air of any 
volume and at any temperature : — 

p _ (T + i59'4) x >36935 
V 

To find the volume of one pound of air at any 
I)ressure and any temperature : — 

^ (T -h 459-4] X '36935 

~ P 

To find the volume of one pound of air at any 
tem[>emture when the pressure is constant, Le.^ 
147 Ik :— 

y - (T + 459-4) >c 025126. 

To find the temperature of one pound of air 
of any volume and pressure : — 

^ = (.3IJ35) - '''■'■ 

To find the weight in pounds per cubic foot 
air at a given temperatui-e and pressure :— 

^ ~ fr -h 459-4) X ^36935 

One cubic foot of air at atmospheric pressure 
and at 62'' F. weighs 076097 lb. or 34'51704 
grammes. 

The volume of one pound of air under atmoa 
j)heric pressure and 62° R is 13 141 cubic feet. 
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The atmosphere is the gaseous envelope encir- 


cling the e^rthj the constant uniform pressure of 


which is 14"7 lb* per sq. inch, and is taken as unity. 


i.e,^ one atmosphere, all increased pressure being a 


niultiple thereof, and expressed in whole or part 


atmospheres. ^m 


Pbebsuhe op Air at Yafious Tempeeatures, ^| 




PtBdHUre uf 41 Given ^V«;ij(ht uf 




PreiHUTe of n O-iTflo Weight of 


Ttimp, in 
Fahr. 


Air hfiiviniE a Constant Vr»iumtf. 


Temp, in 


Air liavinj; aCnnstant Vulume. 


Ponnda per 


Comparative 


Poniula par 


CamEKi.mtivQ 




aq- IrtH 


Prfjsgure, 




Bq.i]i. 


PretBiJUffl. ^_ 


12-96 ! -sei 


95 


15-63 


1-063 ■ 


5 


13'10 1 -891 


100 


■77 


'073 ■ 


10 


■24 -901 


110 


16-05 


•092 ■ 


15 


■38 1 ■gio 


120 


■33 •111 ■ 


20 


•52 


•920 


130 


•61 


■130 ■ 


35 


■66 


•929 


140 


•89 


•149 ■ 


30 


•80 


•939 


150 


17-17 


■168 ■ 


32 


•86 


•943 


160 


-46 


•187 ■ 


35 


■94 


■948 


170 


-74 


•207 ■ 


40 


14-08 


■958 


180 


18-02 


-226 ■ 


45 


■22 ' -967 


190 


■30 


•245 ■ 


50 -36 -977 


200 


•58 


•2G4 ■ 


55 


•50 


•986 


210 


■86 


•283 ■ 


60 


■64 


■996 


212 


•92 \ -mi ■ 


62 


•TO 


1-000 


220 


19-14 


•302 ■ 


65 


•78 


•005 


230 


-42 


-321 ■ 


70 


•92 


•015 


240 


•70 


•340 ■ 


75 


15-07 


■025 


250 


•98 


•359 ■ 


^ 80 


-21 , -034 


260 


20-27 


-379 ■ 


1 85 


■35 -044 


270 


■55 


•398 ■ 


1 90 


•49 '004 


280 


-83 -417 M 


L.J 
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Volume and Weight of Air at Various Tempebatdrbs. 





VciluTne tf( 1 lb. at ji 

ConBtiTit Atraoft- 

pherit: Presaar« of 

14' 7 lb. per sq. inch. 


Weight of 
oofl cubic ft- 

at 14 7 [b. 
Preaaure per 

Bq. Inch. 


£ i. 
1 


Volame of I lb. at a 

CoriKtiiiit Attdoa- 

pheric Pressure of 

147 lb. per «q. Incb. 


oii0f:uhicfL 
at U'7 lb. 


r 


Volttrae 
eu- (eel. 


CoTupa- 
ralive 


Volume 
en. feet. 


Comp&' 
mtive 
Volume. 


Preasareper 
eq. uicb. 





11-583 


•881 


«6331 


90 


•845 


'054 


'072230 


5 


■709 


-891 


'085402 


95 


•970 


'063 


■071580 


10 


■834 


-901 


■084500 


100 


14-096 


'073 


■070942 


16 


■960 


-910 


<>83608 


110 


•346 


092 


'069698 


20 


12-065 


•920 


<>82746 


120 


■598 


ail 


'068500 


25 


•211 


■929 


081894 


130 


■849 


■130 


'067342 


30 


•337 


•939 


'081055 


140 


15-100 


■149 


'066221 


32 


•387 


•943 


'080728 


150 


•352 


468 


'065140 


35 


■463 


•948 


'080233 


160 


■603 


'187 


'064088 


40 


■588 


•958 


'079439 


170 


■854 


■207 


'063072 


45 


•714 


■967 


'078658 


180 


16-106 


■226 


'062090 


50 


'840 


•977 


■077884 


190 


■357 


^245 


061134 


55 


■964 


■987 


■077133 


200 


•606 


■264 


'060210 


60 


13-090 


■996 


■076400 


210 


•860 


■283 


'059813 


62 


•141 


1^000 


■076097 


212 


'910 


■287 


■0.59135 


65 


•216 


■006 


■075667 


220 


17-111 


'302 


'058442 


70 


■342 


•015 


'074950 


230 


•362 


'321 


■057596 


75 


•467 


•025 


■074260 


240 


•612 


'840 


■056774 


80 


•593 


■034 


■073565 


250 


•865 


■359 


■055975 


85 


•718 


■044 


■072894 


260 


18-116 


'379 


055200 



Fuel, 



4 



The value of any fuel is measured by the 
number of heat units which its combustion will 
generate, a unit of heat being the amount required 
to heat 1 lb. of water V F. The fuel used in 
generating steam is composed of carbon and 
hydrogen, and ash, with sometimes small qi 
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titles of other substances not materially aflFecting 


its value. 


■ Avei*age evaporative power v — 


^^^L 1 lb. ooka evaporates 9 lb. water. 


^^^^ 1 lb. coal 9 lb. ,, 


^^^^P 1 ton coal 2,000 gallona. 


P *' Combustible" is that portion which will 


burn ; the ash or lesidue varying from 2 to 36 


per cent* in (lifferent fuels. 


m Table of CoAfBUBTiBLEs. ^^^H 


L 


AirBe^ 

quired. 


J 

Tetnporature of Combiutton. ^M 


^^H KOTD DF 


i 


1^ 


ac 


^H 


3 

ill 


^ 


■s 


1 


III 


'if. 


p Hydrogen 


36'00 


5760 


3860 


2860 


1940 


Petroleum 


15-43 


6050 


3615 


2710 


1850 


L j-Chai'coal ^ 

■ Carbon Coke 

■ I^Anthraeifce Coal ^ 












1213 


4580 


3215 


2440 


1650 












H Coal^ — Cumberland » 


1206 


4900 


3360 


2650 


1730 


H ,j Coking Bituminous 


11-73 


6140 


3520 


2680 


1810 


m „ Cannel . 


11-80 


4850 


3330 


2640 


1720 


Lignite . 


930 


4600 


3210 


2490 


1670 


Peal^Kibi dried , 


7-68 


4470 


3140 


2420 


1660 


„ Air dried 25 per 










1550 ■ 


cent, water 


5-76 


4000 


2820 


2240 


Wood— Kiln dried . 


6-00 


4080 


2910 


2260 


1530 


„ Air dried 20 per 












cent, water 


480 


3700 


2607 


2100 


1490 A 


J 
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FuBii BY Hbatinq Feed- Water. 
Steam at Sixty Pounds.) 



(In Feb Cen 



Inltbl 




PlNAl. TeMPCRATITKE of 1 


'kCl'-WA-rSA. 


Tem. (if 










Wmier. 














.> 




139° 


J*0° 


160° 


1800 


300° 


£60° 


300" 


3T 


7-60 


920 


1090 


12-36 


14-30 


1903 


22-90 


35 


7-25 


8-96 


10-66 


12-09 ; 


14-09 


18-34 


22-60 


40 


6-85 


8-57 


10-28 


12-00 ' 


1371 


17-99 


22-27 


4fi 


6-i5 


8-17 


9-90 


11-61 


13-34 


17-64 


2194 


60 


6-05 


7-71 


9-50 


11-23 


13-00 


17-28 


21-61 


65 


6-64 


7-37 


9-06 


10-85 


13-60 


16-93 


21-27 


60 


5-23 


6-97 


8-72 


10-46 


12-20 


16-58 


20-92 


65 


4-82 


6-56 


8-32 


10-07 


11-82 


16-20 


20-58 


70 


440 


6'15 


7-91 


9-68 


11-43 


15-83 


30-23 


75 


3-98 


5-74 


7-50 


9-28 


11-04 


15-46 


19-88 


80 


3-55 


5-32 


7-09 


8-87 


10-66 


1508 


1952 


85 


312 


4-90 


6-63 


8-46 


10-35 


14-70 


19-17 


90 


2-68 


4-47 


6-26 


8-06 


9-85 


14-32 


18-81 


95 


2 '24 


4-04 


5-84 


7-65 


9-44 


13-94 


18-44 


100 


l-SO 


3-61 


5-43 


7-23 


903 


13-55 


1807 


110 


•90 


2-73 


4-55 


6-38 


8-20 


12-76 


17-28 


130 





1-84 


3-67 


5-52 


7-36 


11-95 


16-49 


130 




•92 


2-77 


4-64 


6-99 


11-14 


15-24 


140 







1-87 


3-75 


5-62 


10-31 


14-99 


ISO 






-94 


2-83 


1 4-72 


9-46 


14-18 


160 









191 


3-82 


8-59 


13-37 


170 








•96 


2-89 


7-71 


12-64 


180 











1-96 


6-81 


11-70 


200 













4-85 


9-93 



The 



Coal, 
mte of combustion of coal in st^am boilef 



per square foot of fire-grate per hour may be tab 
on the following basis : — 
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Portable engine boilers . 


9 to 15 lb. 


Vertical boilers 


6 to 13 „ 


Cornish boilers 


. 12 to 16 „ 


Lancashire boilers . 


. 14 to 28 „ 



Water at Different Temperatures. 

There are four notable temperatures for pure 
water, viz. : — 

1. Freezing point at sea level . . . 32° F. 

2. Point of maximum density . . . 39*1° F. 

3. British standard for specific gravity . 62° F. 

4. Boiling point at sea level . . . 212° F. 

32° F. Weight per cub. ft. 62*418 lb. ; per cub. in., -03612 lb. 
39-rF. „ „ „ 62-425 „ „ „ -036125 „ 
62*^ F. „ „ „ 62-355 „ „ „ 03608 „ 
212° F. „ „ „ 59-760 „ „ „ 03458 „ 

A British Imperial gallon holds 277*274 cubic 
inches and 10 lb. water at 62° F., which is equiva- 
lent to 016045 cubic feet. 

Sea water (average) has a specific gravity of 
1028 boils at 213*2° F., and weighs 64 lb. per 
cubic foot at 62° F. 

A pressvu'e of 1 lb. per sq. in. is exerted by a 
column of water 2-3093 ft, or 2771 in. high, at 
62° F. 

In solvent power water has a greater range 
than any other liquid. For common salt this is 
nearly constant at all temperatures, while it in- 
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creases with increase of temperature for otheirs/ 



magnesium and sodium sulphates, for instance* ■ 
Where water contains carbonic acid it dis^ 
solves some minerals quite readily, but a boiling 
temi>erature causes the disengagement of the 
carbonic acid in gaseous form and the deposi- 
tion of a large part of the minerals thus held in 
solution. f 

Lime salts are more soluble in cold than in hot 
water, and most of them are deposited at 320'', or 
less. When frozen into ice, or evaporated into 
steam, water parts with nearly all substances held 
in solution. 



Table of Solubilities of Scale-making Minebals, 



1 





Soluble id 


Soluble in 


HcAaUe in 




SuaSTANCK, 


partA t>f pure 


parte car- 
bontc acid 


pMts of 
pure wator 


Inrtolyble 
in water at 




32* F. 


water, cold. 


at 213°. 




Carboaate of Lime 


62,500 


160 


62,500 


302" F. 


Sulphate of Lime 


500 


... 


460 


302 „ 


Carbonate of Magnesia . 


5,500 


150 


9,600 




Phosphate of Lime 




1,333 


.., 


212 „ 


Oxide of Iron 


«■» 


... 


rtw 


212 ,. , 


Sihca .... 


... 


Und't'd 


... 


212 „ 



Water has a greater specific heat, or heat- 
absorbing capacity, than any other known sub- 
stance (bromhie and hydrogen excepted), and is 
the unit of comparison employed for all measure- 




APPBFDIX OP 0ENBBAL INFORMATION, 

Daents of the capacities for heat of all substances 
whatever. The specific heat of water is not 
constant, but rises in an increasing ratio with 
the temperature, so that it requires slightly more 
heat, the higher the temperature, to raise a given 
quantity of water from one temperature to another. 

The specific heat of ice and steam are, respectively, 
504 and '475, or practically about half that of 

water- 
I A British Thermal Unit (or heat unit) is that 

quantity of heat which will raise 1 lb. of water 

(at or about freezing point, 1° R A French 
*' Calorie" is the heat required to raise one kilo- 
gramme of water l"" C, and is equal to 3 96832 
British thermal units* 
■ The following table gives the number of British 
thermal units in a pound of water at dift'erent 
temperatures. They are reckoned above 32' F.^ 
for, strictly speakings ivater does not exist below 
32", and ice follows another law. 
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> 


WAns 




^F 


■ aa 11 


i 






^m Ajriv 2hL2 f • 


^ 


-. .. 


-JT 


V««^t,Ih. 




H«uCuM ; 


Weteht. th. 






»■«■> n. 




iwnv 


psrcnli ft. 


sr 


<Hn 


e>4S 


iior 


78-00 


61-89 1 


35 


90S 


6>43 


112 


t 00 


61-86 ■ 


40 


806 


6349 


us 


81-01 


61-84 n 


45 


13^ 


G843 


114 


83-02 


61-83 


50 


18-10 


G941 


U5 


83<>2 


61-82 


58 


90-11 


6»40 


116 


^03 


61-80 


51 


22-11 


fia-«o 


117 


85-04 


61-78 


56 


2411 


63-39 


U8 


86-05 


61-77 _ 


58 


96-U 


63-38 


U9 


S7-06 


61-75 1 
61-74 ■ 


60 


28-lS 


62-37 


130 


88-06 


62 


30-13 


62-36 


131 


89W 


6172 


61 


33-13 


6335 


122 


9008 ' 


61-70 


66 


34-13 


62-34 


133 


9HJ9 


6168 


68 


36-13 


62-33 


134 


9210 


61-67 


70 


38U 


62-31 


125 


93-10 


61-65 


73 


40-11 


62-30 


136 


9411 


61-63 


74 


42-11 


62-28 


137 


9512 


6161 


76 


44-11 


62-27 


138 


96-13 


61-60 


78 


46-10 


62-25 1 


129 


9714 


61-58 


80 


4S-09 


62-23 


130 


9814 


61-56 


82 


50 08 


62-21 ' 


131 


9915 


61-54 


84 


52-07 


52-19 


132 


100-16 


61-52 


86 


54-06 


6217 


133 


101-17 


61-51 


88 


56-05 


62-15 


134 


102-18 


61-49 


90 


5804 


62-13 


135 


10318 


61-47 


93 


60-03 


62-11 


136 


10419 


61-45 


94 


62-02 


62-09 


137 


105-20 


61-43 


96 


64-01 


62-07 


138 


106-21 


61-41 


98 


66-01 


62-05 


139 


107-22 


61-39 


100 


68-01 


62-02 


140 


106-22 


61-37 


102 


70-00 


62 '00 


141 


109-23 


61-36 


104 


72'00 


61-97 


142 


110-34 


61-34 


106 


7400 


61-95 


143 


111-25 


61-32 


108 


76-00 


61-93 


144 


112-26 


61-30 



p 
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^ 


^H Water between 32° .uid 213° F, — continued. ■ 


Fihr. 


HeM UnitH 


Weigbt, lb. 


Fahr. 


Be&i LTnit4 


Weight, lb. 


imr ]b» 


per cub. ft. 


per ]b. 


per cub. fl. 


145° 


113-26 


61-28 


179° 


147-54 


60-57 


146 


114-27 


61-26 


180 


148-54 


60-55 


147 


115-28 


61-24 


181 


149-55 


60-53 


148 


116-29 


61-22 


182 


150-56 


60-50 


149 


117-30 


61-20 


163 


151-57 


60 48 


150 


118'30 


61-18 


184 


162-58 


60-46 


151 


119-31 


61-16 


185 


153 58 


60-44 


152 


120-32 


61-14 


186 


154-59 


60-41 


153 


121-33 


61-12 


187 


155-60 


60-39 


154 


122-34 


61-10 


188 


156-61 


60-37 


155 


123-34 


61-08 


189 


157-62 


60-34 


166 


124-35 


61-06 


190 


158-62 


60-32 


157 


125-36 


61-04 


191 


159-63 


60-29 


158 


126-37 


61-02 


192 


160-63 


60-27 


159 


127-38 


61-00 


193 


161-64 


60-25 


160 


128-38 


60-98 


194 


162-66 


60-22 


161 


129-39 


60-96 


195 


163-66 


60-20 


162 


130-40 


60-94 


196 


164-66 


60-17 


163 


131'41 


60-92 


197 


165-67 


60-15 


164 


132-42 


60-90 


198 


166-68 


60-12 


165 


133-42 


60-87 


199 


167-69 


6010 


166 


134-43 


60-85 


200 


168-70 


6007 


167 


135-44 


60-83 


201 


169-70 


60-05 


168 


136-45 


60-81 


202 


170-71 


60-02 


169 


137-46 


60-79 


203 


171-72 


60-00 


170 


138-46 


60-77 


204 


172-73 


69-97 


171 


139-47 


6075 


205 


173-74 


5995 


173 


140-48 


60-73 


206 


174-74 


59-92 


173 


141-49 


60-70 


207 


175-76 


59-89 


174 


142'50 


60-68 


208 


176-76 


59-87 


175 


143-50 


60-66 


209 


177-77 


89-84 


176 


144-51 


60-64 


210 


178-78 


59-82 


177 


145-52 


60-63 


211 


179-78 


59-79 


178 


146-53 


60-59 


212 


180-79 


59-76 




^^^^ 




Head op Water and Equivalent Press ubb m Poundb 

PBB Squabe Inch. J 



Beikd 
in Ftet. 


PresauTu. 


Head 
ill Feet. 


Preasars. 


U>:a.ll 
in Feet. 


Pnama. 


HlHll 

tnFeeC. 




1 


043 


21 


9-09 


41 


•75 


61 


36-42 1 


2 


0-86 


22 


•53 


42 


18-19 


62 


■85 


3 


1-30 


23 


•96 


43 


•62 


63 


27-29 


4 


•73 


24 


10-39 


44 


19-05 


64 


■72 


5 


2-16 


25 


■82 


45 


-49 


65 


28-15 


6 


■59 


26 


11-26 


46 


-92 


66 


•58 


7 


3 03 


27 


•69 


47 


20-35 


67 


29-02 


8 


■46 


28 


12-12 


48 


•79 


68 


-45 


9 


•89 


29 


•55 


49 


21-22 


69 


•88 


10 


433 


30 


■99 


50 


■65 


70 


30-32 


1 


•76 


31 


13^42 


51 


22-09 


71 


•75 


2 


5-20 


32 


■86 , 


52 


-52 


72 


31-18 


3 


■63 


33 


14-29 


53 


•95 


73 


•62 


4 


6-06 


34 


•72 


54 


23-39 


74 


3205 


5 


■49 


35 


15-16 


55 


-82 


75 


•48 


6 


•93 


36 


■59 


56 


24-26 


76 


•92 


7 


7^36 


37 


16-02 


57 


•69 


77 


33-35 


8 


■79 


38 


■45 


58 


25-12 


78 


•78 m 
34-21 ■ 


9 


8'22 


39 


■89 


59 


•55 


79 


30 


•66 


40 


17^32 


60 


•99 


80 


•65 ™ 
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^ 


L 


1 = 1 


Numbtir of Thermal Cuitti L'vjn' 

tained in one pouiid calcnlstvd 

from Fahr. 


Weight < 


af 000 cubic 
oot. 


ll 


b3 

5£ ; 


5^ 


Number 

contained 

In th« 

Water, 


r«qiiire<i 

ior EVft- 

poration. 

i^«i^,. Latent 

Heat. 


Total 
Nuinbtir con- 
tained in 
ibu strain. 


Steniii. 
lb. 


Water, lb. 


li 
1- 


13 


213-1 


214-1 


964-3 


1178-4 


■0387 


59-722 


25-85 


1611 i 


6 


216-3 


217-3 


962-1 


1179-4 


•0411 


-639 


24-32 


1516 


7 


219-6 


230-5 


959-8 


1180'3 


•0435 


-550 


22-96 


1432 


6 


222-4 


223-5 


957-7 


1181-2 


-0459 


-476 


21-78 


1357 


9 


325-3 


226-4 


955-7 


1182-1 


■0483 


■397 


20-70 


1290 


20 


228-0 


230-1 


952-8 


9 


■0507 


-325 


19-72 


1229 


^ 3 


230-6 


232-4 


951-3 


1183-7 


-0531 


-253 


18-84 


1174 


233-1 


234-6 


949-9 


1184-5 


■0555 


■186 


■03 


1123 1 


235-5 


236-7 


948-5 


1185-2 


■0580 


■119 


17-26 


1075 1 


4 


237-8 


239-0 


946-9 


9 


-0601 


-054 


16-64 


1036 ; 


5 


240-1 


241-3 


945-3 


1186-6 


-0625 


58-990 


15-99 


996 1 


6 


242-3 


243-6 


943-7 


1187-3 


-0650 


•928 


•38 


958 1 


■ I 


244-4 


245-6 


942-2 


-8 


-0673 


•870 


14-86 


926 


246-4 


247-6 


940-8 


1188-4 


-0696 


•814 


•37 


895 


9 


248-4 


249-7 


939-4 


1189-1 


-0719 


•757 


13-90 


866 , 


30 


250-4 


250-9 


937-9 


■8 


-0743 


-699 


•46 


838 ' 


1 


252-2 


253-7 


936-7 


1190-4 


-0766 


•647 


■05 


813 ; 


2 


2S4-1 


256-6 


935-3 


■9 


•0789 


-592 


12^67 


789 


3 


265-9 


257-6 


934-0 


1191-5 


■0812 


•540 


-31 


767 ! 


^ 4 


257-6 


259-2 


932-8 


1192-0 


-0635 


•491 


11-97 


746 ! 


1 3 


259-3 


260-9 


931-6 


-5 


•0868 


-441 


-65 


726 : 


F 6 


260-9 


262-5 


930-5 


1193-0 


-0881 


•396 


-34 


707 


, 7 


262-6 


264-2 


929-3 


-5 


-0905 


•346 


-04 


688 


k s 


264-2 


265-8 


928-2 


1194-0 


-0929 


-299 


10-76 


671 


1 9 


265-8 


267-4 


927-1 


■6 


•0952 


-253 


-51 


656 


^40 


267-3 


268-9 


926-0 


■9 


•0974 


-207 


•27 


640 


1 


268-7 


270-5 


924-9 


1195-4 


•0996 


•166 


-03 


626 


2 


270-2 


271-9 


923-9 


■8 


-1020 


-121 


9-81 


611 I 


3 


271-6 


273-3 


922-9 


1196-2 


-1042 


-079 


•59 


698 1 


4 


273-0 


274-7 


921-9 


■6 


-1065 


-037 


-39 


585 




274-4 


276-2 


920-9 


1197-1 


-1089 


57-996 


-18 


572 


275-8 


277-6 

i» — * 


919-9 


■5 


-1111 


•953 


-00 


56^ 



m 
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Phopehties of Satu&ated 


Steak — continued. 




ss 


1, 

•3 si 


NuiDb«t of Hi^rmAi l-nLtij on- t 
tmined iu njie iwucd uaiculat«d 


Weight of one cubic 
foot 


Si 

03 at 

ii 

> 


life 


Namlwr 

coQtAlimd 

in the 

Wat«r. 


rJmnbar 
nquired 

roi Kva- 
pdratLuD. 

Kent. 


Total 

NoRibercoii- Stoun, 
tjifn«d In ' lb. 
the Stema. 


W&ter, lb. 


§47 


277-1 


278-9 


919-0 


9 


1133 


•914 


8-82 


550 


■ 3 


278-4 


280-2 


918-1 


1198-3 


1156 


•875 


•65 


539 


ml 


279-7 


281-0 


917-2 


•7 


11791 


-836 


-48 


529 


Bi 


281 


282-8 


916-3 


1199-1 


1202 


-797 


•31 


518 


^^ 


282-3 


284-1 


915-4 


-5 


1224 


•758 


■17 


509 


2 


283-5 


285-4 


914-5 


■9 


1246 


■722 


•04 


500 


3 


284-7 


286-7 


913-6 


1200-3 


1269 


•686 


7-88 


491 


i 


285-9 


287-8 


912-8 


-6 


1291 


•650 


■74 


482 


5 


287-1 


289-0 


912-0 


12010 


1314, 


•613 


-61 


474 


6 


288-2 


290-1 


911-2 


■3 


13361 


■579 


■48 


466 


Wl 


289-3 


291-3 


910-4 


■7 


1364 


■545 


■36 


458 


2904 


292-4 


909-6 


1202-0 


1380 


•511 


•24 


451 


9 


291-6 


293-6 


908-8 


■i 


1403 


•473 


•13 


444 


_60 


292-7 


294-7 


908-0 


•7 


1425 


•439 


■01 


437 


■ 1 


293-8 


295-9 


907-2 


1203-1 


1447 


•405 


6-90 


430 


I ^ 


294-8 


297-0 


906-4 


-4 


1469 


•374 


-81 


424 


■ 3 


295-9 


298-1 


905-6 


•7 


1493 


•340 


•70 


417 


I ^ 


296-9 


299-1 


904-9 


1204-0 


1516 


•309 


•60 


411 


I S 


298-0 


300-1 


904-2 


-3 


1538 


•275 


•49 


405 


1 6 


299-0 


301-1 


903-5 


-6 


1560 


•244 


•41 


399 


I 7 


300-0 


302-1 


902-8 


-9 


■1583 


, -213 


•32 


393 


■ 8 


300-9 


303-1 


902-1 


1205-2 


•1605 


•185 


•23 


388 


9 


301-9 


304-1 


901-4 


•5 


•1627 


•154 


•15 


383 


70 


302-9 


305-0 


900-8 


-8 


•1648 


•123 


•09 


378 


_ 1 


1 303-9 


303-8 


900-3 


1206-1 


•1670 


•092 


599 


373 


■ 3 


304-8 


' 306-7 


899-6 


■3 1 


•1692 


•064 


•91 


368 


305-7 


307-7 


898-9 


-6 , 


•1714 


•036 


•83 


363 


i 


306-6 


308-7 


898-2 


-9 , 


•1736 


•008 


•76 


358 


m. ^ 


307-5 


309-7 


897-5 


1207-2 ; 


•1759 


56^980 


•68 


353 


B 6 


308-4 


310-6 


896-8 


■* , 


•1782 


953 


•61 


349 


■ 7 


309'3 


311-6 


896-1 


■7 


•1804 


•925 


•64 


345 


1' 


310-2 


312-5 


895-5 


1208-0 ! 

r 


•1826 


•897 


•48 


341 


L^ J 



APPENDIX OF GENERAL INFORMATION. 79 

Properties op Saturated Steam — continued. 





1. 

1* 


Number of TherauU Units ton- 

Ulned in one pound c&kulated 

from Fahr. 


WaiKbt of one cubic 
foot 


h 

11 


m 




Number 

conUined 

mtbe 

Water. 


Nntnher 
required 
tor Eva- 
l«raticni, 
i.(.,Ijttent 


Total 

Numbercon- 
tainiidln 
the Steam. 


Rteani. 
lb. 


Watar. lb. 


79 


3H-1 


313-4 


894-9 


-3 


■1848 


■868 


■41 


337 


80 


312'0 


314-2 


894-3 


•5 


•1869 


•839 


•35 


333 


1 


312-8 


3151 


893-7 


•8 


•1891 


•813 


-39 


329 


2 


313-6 


316-0 


893-1 


1209-1 


-1913 


■788 


•23 


325 


3 


314-5 


316-9 


892-5 


■4 


■1935 


■759 


■17 


321 


4 


315-3 


317-6 


892-0 


■6 


•1957 


■733 


•11 


318 


5 


316-1 


318-5 


891-4 


■9 


■1980 


■706 


•05 


314 


6 


316-9 


319-3 


890-8 


1210-1 


•2002 


-682 


-00 


311 


7 


317-8 


320-2 


890-2 


■4 


•2024 


■653 


4-94 


308 


S 


318-6 


321-0 


889-6 


■6 


•2044 


-628 


-89 


305 


9 


319-4 


321-9 


8890 


'9 


•2067 


-602 


•84 


301 


90 


320-2 


322-6 


888-5 


121M 


■2089 


-577 


•79 


298 


1 


321-0 


323-4 


887-9 


■3 


-2111 


-551 


•74 


295 


2 


321-7 


324-a 


887-3 


•5 


-2133 


•529 


•69 


292 


3 


322-5 


325-0 


886'8 


-8 


•2155 


•503 


•64 


289 


i 


323-3 


325-7 


886-3 


12120 


-2176 


•477 


•60 


286 


5 


324-1 


326-5 


885-8 


-3 


-2198 


-452 


•56 


283 


6 


324-S 


327-3 


885-2 


-5 


-2219 


-430 


•51 


281 


7 


3a5'6 


328-2 


884-6 


-8 


■2241 


-404 


•46 


278 


8 


326-3 


328-9 


884-1 


12130 


•2263 


-381 


•42 


275 


9 


327-1 


329-6 


883-6 


-2 


•2285 


-356 


•37 


272 


100 


327-9 


330-3 


»883-l 


■4 


•2307 


•330 


■33 


270 



737J68 



or SisiM ivm 



AnmsPHBRE. 






1 



913 

150i 



90t40 



30 

TO 

100 



164a 

1791 
1S77 
1957 



97580 
107460 
112620 
1174^0 



For met nomiiial horse-power a boiler 

qnires : — 

1 cable loot oi w»ter per hcNir. 
1 aq^am jmziA of haaliiig wsduoa^ 
I eqasse tool of fiie-Enle siu&oe. 
1 cakm ymid capnidty. 

To Heat Itoom:^. — One sqnare foot of steam pipe 
sorface is required for dO cubic feet of space ; 1 
cubic foot of boiler is required for 1500 cubic feet 
of space ; 1 horse - power boiler is sufficient for 
40,000 cubic feet of space. 

To Jifid the Area of a Circk wketi the Radius 
knmm, — Square the radius, multiply by 22 auc 
divide the result by 7< 

To find ths Circumfereme. — Multiply the dia 
meter by 22 and di\ide by 7. 

To find the Eadim when the Circumference 
known. — Multiply the circumference by 7 and 
divide by 44. ^| 

Rules for finding the horse-power nominal of 
boilers : — 



or 

I 
1 



A 



APPENDIX OF GENERAL INFORMATION. 81 

1. Plain Cylindrical Boilers. — Multiply the 
length by the diameter and divide by 6. 

2. Single Flue Boilers. — Add the diameter of 
shell and flue, multiply by the length, and divide 
the result by 7. 

3. Dovble Flue BMers. — Add the three diameters 
of shell and flue tubes, multiply by the length, and 
divide the result by 8. 

A horse-power in a steam-engine or other prime 
mover, is 50 lb. raised 1 ft. per second, or 33,000 
lb. 1 ft. per minute. 

Temperature of steam : — 

Pressure in Lb. per Square Inch (including Atmosphere). 

151b 212° F. 

20 „ 228° 

25 „ 240° 

30 „ 250° 

40 „ 267° 

50 „ 274° 

60 „ 293° 

70 „ 303° 

80 „ 312° 

90 „ 320° 

100 „ 32r 

120 „ 341° 

140 „ 353° 

160 „ 363° 

180 „ 373° 

200 „ 382° 

6 




I 



Flow oTMeftav nolmiie o^ an 

Flaafajng of water filtefn, 



QelaiiM and gtoe drjin^ 41^ 
BalmMaoQs group, 5a 
General iQfofnuiti0[i, 60, 
Glue and ^tAtine drring, 45. 
Glne bleaching, 45, 
6r«a«e% rapid cooling of, 23, 



Hardneas of water, 32, 42: 
Head of waler tables, 76, 
Heating feed water, 70, 

— rooms bj^ steam, 80. 
Heat units, 73, 

K. 
Korting's apparatus, 18. 

Lifting of liquids, 11. 
Lime and alumina, 39. 
Liquid air, 28. 
Liquids, lifting of, 11, 
Ltxiviation of lye, 3. 



Oil tMikm^ ke^iDf waim, 16. 
Oils and ^te^ clanfiealion of, 23. 

— clarificaiion of, 16. 

— cooling by air, I7. 
^ oxidatioa of, 23, 

— thiekening and drying, I7. 

— washing and clarifying t 

i ^ 
Oxidation of oils, 23. 

Ozone, 52, 

— detection of, 54 

— de0oition of, 54. 

— from electricity, produe- 

tion, 39, " 

— production of, 55. 
Oxanised air, 52, 



Paint spray log, 25, 26. 
Palm oil bleaching, 18. 
Pans and coppers, 5. 
Plant for making ozone, 56, 
Preparing blown oib, 20, 24. 

— BJccative drying oils, 21. 
Pressure, 17. 

— of air, 67. 

Production of ozone, 55, _ 

— — ^ from electricityJI 

59. 
Properties of saturated steaua, 

77. 
Purification of water, 3L 
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B. 

Radius of a circle, 80. 
Raising of acids, 25, 26. 
Resin and tar distillation, 3. 
Retrocession method, 29. 

S. 

Saturated steam, properties of, 

77. 
Saturation of solids, 23. 
Saving of fuel, 70. 
Scale in boilers, 33. 

— making minerals, solu- 

bility, 72. 

— preventive, 34. 
Siccative drying oils, preparing, 

21. 
Simmering of bones, 3. 
Single flue boilers, horse power 

of, 81. 
Size, evaporation of, 23. 
Sizes of ejectors, 6. 
Soap boiling, use of air in, 3. 

— solution, 42. 
Softening of water, 3. 

— water, 34. 
Solids, saturation of, 23. 

— treatment of, 24. 
Solubilities of scale - making 

minerals, 72. 
Standard soap solution, 42. 
Steam temperature, 81. 
Suction process, 18. 
Sulphate of alumina, use in water 

purification, 38. 



Tallows, cooling of, 23. 



Temperature of steam, 81. 
Temperatures of water, 71. 
Testing water, 36. 
Textile fibres, bleaching, 61. 
Thermal units, 73. 
Thickening oils, 17. 



Use of steam and air, 4. 
Uses of atmospheric air, L 



V. 

Vacuum, 17. 
Vats and pans, 5. 
Ventilation, 25, 26. 
Volume of air table, 68. 
— of the flow of steam at 
various pressures, 80. 



W. 

Washing fabrics, 23. 

— oils and fats, 3. 

Water at different temperatures, 
71. 

— hardness, 42. 

— purification, 31. 

— — mixture, 35. 
Weight of air tables, 68. 
Wet method of using air, 2. 
Whitewash, 27. 
Whitewashing, 25, 26. 



X. 

XL ejector, 2, 26. 
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Paints, Colours and Printing 
Inks. 

THE CHEMISTRY OF PIGMENTS, By Ernest J, Parb 
B.Sc. lUmd.K RLC., F.C.S,, and J. H. CosTE, F,LC.. F.C.S. Den 

ISvo. Five liiustrations. 235 pp. 1902. Price 10s. €d. ; Indisi and 
Co]oaie$, lis.; Olher Couotries, 12s.; strictly net. 
Contents* 
Introdu^ory. L[gbt — White Light — The Spectrum— The Invisible Spectrum — Noinsial 
pectnirti — Sample Nature of Pure Spectral Cofour — The R«:com|»DSitioi] of White Light— 
Prtmar^ and Compleaientai>y CoJouf^-^oloufed Bodies^Ahsorptioa SpKctra — The Applt- 
nation of Plnneiiti. Uses of PIgioents : Artistic, Decui*ative, Protective^ Methods of 
Application uf Pigmeotft i Pastels and Crayons, Water CoJour^ Tempers Painting, Fresco, 
EncaiLsiic Paintirtt;. Oi|-coloiiir Painting, Kerajiiic Art, Enamel, Stained and Painted Gl^i^, 
5lci«aJc — Ini^rfiMiic Pf^ments. White Lead — Zinc \\'hite-^ Enamel White— Whrteoing — 
Bed Lead— Liihj^r^e— Vermilirm— Roya] Scarkc — TheChpomiurti Greens — Chroinates of Lead, 
Zinc* SLIver smd Mercury' — Bnioswrick Greeti- The Ochres^ Indian Rjed — Venetian Red — 
SientuL» and Umfeer*— Light Red — Cappaj^h Brown— Red O^ides^Mars Colours — Terre Verte 
^PruHuan Brow^n — Cobalt Colours — Cccruleucn — Smalts— Copp>er Pigments — Malachite— 
Bremen Green — Scbeele's Greeii — EmetAUl Green — VersJigfati— Rruniiwicfe Green — Noci- 
ATSenkCal Greene — Capper Blues-' Ukramarine — Carbcm Pigments— Ivor^' Blacks Laaip Black 
^Eiatice — Naples Yellow — Arsenic Sulphides ; Orpiment, Rt^lgar— Caidmiuiii Yetluw— 
Vandyck Brawn — OrsanlC Pigments* Prussian B]uer^>t:atural Lakes — Cochineal — Carmtne 
-^^rimtton — Lac Uye — Scarlet — M ^dder — AlUarin— Cam p*eachy — Qucrcit ro« — R hamnus— 
^^BniliJ Wo«l— Alkanet— Santal ^Vood— Archill-Coal-tar Lakes— Red Lakes— Alixann Gom- 
^ — Oru)|Ee and YeUow Lalies — Green and Blue LaJtes— Indigo — Dragon's Etood— 
^^R|<un1iO{£e — Scpin — IndLun V'^elloWf Puree — Bitumen. Asphfiltum, Plummy — Ind^x. 

THE MANUFACTURE OF PAINT. A Practical Handboo!^ 

for PaiiU Man u fact are r?v, MercKants and Painters. By J. Cruickshank 
Sj«Ith, BvSc. DemySvo. 190L 200 pp. Sixty Illustrations and One 
Large Diagram. Price 7s. 6d. ; India and Colonies, 8s. ; Other 
Countries, 8s. 6d. ; strictly net* 

Contents. 

Preparation of Raw Material — Storing of Raw Material — TestinR and Valuation of Raw 
Alaterial— Paint Plant and Machinerj— The Gdndini? &f White Lead— Grinding of White 
Einc — Grindin|2 of other White Pigments— Grinding of Oxide Paints — Grinding of Staining 
Coloura— Grinding of Black Paints— Grinding of Chemical Coloura Yellows— Grind in j? of 
Chefnical Cotqurs' — BItieii — GnndinfC Greens — Grinding Reds — Grinding Lakes — Grindtng 
^CotiMirs, in Water-Grinding Colotira in Tiirpentine— The Use* of Paint— Testing and Matchji 
'^f^intm-^Ecofiomic Conuderatlona — Index. ^ 
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THE MANUFACTURE OF MINERAL AND LAKE 
PIGMENTS. Containing Directions for the Manufacture 
of all Artificial, Artists and Painters' Colours, Enamel, Soot and Me- 
tallic Pigments. A TcTtt-book for Manufacturers, Merchants, Artists 
and Painters. By Dr, Josef Bir&ch, Translated by A. C. Wright, 
M.A. (Oxon.), B.Sc* (Lond.). Forty- three Illustrations. 47t> pp., demy 
fivo. 1901. Price 12s. 6d. ; India and Colonies 13s. 6d. ; Otf 
Countries, 15a. ; strictly net. 

Contents. 

Intnoductipn— Phy*ico-chemical Behaviour of Figmenta— Raw Materials Employed in 

mje Manufacture of Pigments- Assifitant Materials— Metallic Corapounda— The Manufjacture 

r *ol Mineral Pigments— Tke Manufacture of Whito Lead- Enamel White— Was hing Apparatus 

iTT.r^"*^ White- Yellow Mineral Pignients — Chrome Yellow— Lead Oxide Pigments — 

wther Yellow Pigments— Mosaic Gold— Red Mineral Pigments— The Manufacture of Ver- 

l"*°**— Antimony Vermilion— Ferric Oxide Pigment*— Other Red ^Mineral Figments— Purple 

7^ ^*«»iii9— Bbe Mineral pigments— Ultramarine- Manufacture of Ultramarine — Blue 
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bPJ^-^'^'^" Mineral Pigments— Brov^ta Decompoaitmn ^iJ^^tt?.-^\*<iVV^^m4^wy 
f?iiire of So- ^-it^-ManufrntUfS o? Lamp B\ack-THe W.»^«.^*et.^irt q^ ^««a 






I-withoui Chambers— Indian Ink— En a me J Colourfi— Metallic Pigments— Bronze Ptgmeni 
Vegetable Bronze Pt^ments. 
PjGfl^F-Nrs OF OrOjIkic Drsgin— Lakes — Yellow Lakes— Red Lakes— Manufacture of" 
Ciarmine — The Colouring Matter af Lac^ — SaRHower or Carthamine !R^ — Madder an^l 
its ColouHnj;; Matters^ Madder Lakes— Mfrnjit Ondran Mndder)^Lichen Colouring Alatters^- 
Red Wcxid Lakes— The Colouring Matters of Sandal VV^wd and Other Dye %Voc>dHi— Blue- 
Lakes— Indtgo Carmine— The Colon rin|; Matter of Log Wood— Green Lakes— Brown Organ i(r 
Pigments — Sap Colours — Water Colours — Crayons — Con feet ionerj^ Colour* — The Preparation 
of Pigments for Painting- The Examination of Pigments— Examtnat ton of Lakes — The 
Testing of Dye-Woods^The Design of a Colour Works— Commercial Names oi pigments— 
Appendi3e : Con version of Metric to Eni^liah Weigh ta and Measure£— Centij^rade and Fahrenheit 
Thermometer Scales- — Index. 

DICTIONARY OP CHEMICALS AND RAW PRO- 

I DUCTS USED IN THE MANUFACTURE OP 
I PAINTS. COLOURS, VARNISHES AND ALLIED 
PREPARATIONS. By George H. Hurst, F.C.S. Demy 
I 8vo. 3B0 pp. 190L Price 7s. 6d.; India and Colonies, 8b. ; Other 
Countries, 8s. 6d. ; strictly net, 
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THE MANUPACTURE OF LAKE PIGMENTS PROM 
ARTIFICIAL COLOURS. By Francis H. Jennison, 
F.LC^, F.C.S. Sixteen Dolour ed Platta^ showirtgr Speoimens of 
ili^H^^nine Ooiours, spectaJly prepared from the Recipes given 
In the 800k, I36 pp. Demy 8vt>. 1900. Price 7b. 6d. ; India and 
Colonies, Bs. ; Other Countries, Ss. 6d. ; strictly net. 

Contents. 

The Groups of the ArtiHcial Colouring Matters— The Nature and Manipulation of Artifloial 

Coloui'S — LaJce^forining Bodies for Acid Colours — Lnke-forminjt Bodies' Basic Colours — Lake' 

Baaeg'— The Principles of Lake Formation- Red Lakes— Orange, Yellow, Greeny fttue, Violet 

and Black Lakes— The Prod net ion of Insoluble Aio Colours in tha Fortn of PiftmEnts— The 

^^ CefieraT Propertiea of hakes. Produced from Artificial Colours^Wai^hinj;, Filtering and Fin^^^ 

^Kisbing— Matclnnj/rand Testing Lake Pigments— Index. ^^fl 
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RECIPES FOR THE COLOUR, PAINT, VARNISH, OIL7 
SOAP AND DRYSALTERY TRADES. Compiled by 
ASf Ap^alYtical Chemist. 350 pp. 1902. Demy 8vo. Price 7s. 6d.; 
India and British Colonies, 8s. ; Other Countries, 8s* 6d. ; strictly net. 

Contents. 

Pigments or Coloura for Paints, Lithographic and Letterpreasi Printing Inks^ etc. — 
Mixed Paints and Preparations for Paint-making. Pai rating. Lime-washing, Paperhanging^ 
etc. — Varnishes for Coach-builders, Cahirctmakers, Wood- workers, Metal-workcrs, Photo- 
grapherSh etc.— Soaps for Toilet, Cleansing, Polishing, etc. — Perfumes — Lubricating Greases,. 
Oils, Etc. — Cements, Pastes, Glues aod Other Adhesive Preparations— Writing, ^^arkJng, 
Endorsing and! Other Inks — Sealing-wax and 0(!^ce Rec^iilsites — Preparations for the Laundry^ 
Kitchen, Stable and General Household Uses— Disinfectant Preparations — Mi4cellaneou& 
Ppepara t ion s — I tides. 

ML COLOURS AND PRINTING INKS. By Louis 

Ebgas And^S. Translated from the German ► 215 pp. Crown Svo. 
56 Illustrations. 1903, Price 5s. ; India and British Colonies, 5s. 6d^ 
Other Countries, 6s » ; strictly Net, 

Contents. 

Linseed Oil— Poppy Oil— Mechanical Purification of Linseed Oil— Chemical PuHfication of 
Linseed Oil— Bleaching Linseed Oil— Oxidizing Agents for Boiling Linseed Oil— Theory of 
Oil Boiting — Manufacture of Boiled Oit — Adulterations of Roiled Oil— Chinese Drying Oil and 
Other Specialities— Pigments for House and Artistic Painting and Inks — Pi|^ment fift ' 
Printers' Black Inks^Substitutes for Lampblaek— Machinerj* for Colour Gnnding pJ 
Rubbing— .^lac hi ocs for mixing Pigments with the V^ehicle — Paint Mills — ^ManufactiiNir 
House Oil jRajflts— Ship Paints— LuminooB Pamt— XK\Wt^ Cc3\QM«^-'^t\«L'fet^' A.^i 
VEHICLBS^Printers' inks:- PIGMENTS and NVX^\3^^.CT\iK^-"\tA«;. ■ 
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STUDENTS^ MAKUAL OF PAINTS, COLOXJKS, OILS 

PAND VARNISHES By John Flrselu Crown Svo. 12 
lUtifttrationft. 96 pp. 1901. Price 2$. 6d. ; Abroad, Ss. ; strictly net. 
Contents. 

Plant — Chroroea — Bl sie* — Greens — Eari h Coksant — Stacks — Reds — Lakes— \V>iitM-^ 

tPualCrt' OiJft— Turpeotiue^-Oil Vw^iiiic*— Spirit Vimiaiies— Liquid Paints— Eoamel PmJi^^j 
Varnishes and Drying Oils. ™ 

(THE MANUFACTURE OF VARNISHES, OIL RE- 
FINING AND BOILING, AND KINDRED INDUS- 
^ TRIES. Translated from the French of Ach. Livache, 
^m tn|{i)nUHir Ctvjl dc» Mines. Greatly Extended and Adapted to 
^r UnffUtib Piavtiec, with immeroua Original Recipes by Johk 
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R^ins— Solv«fitJi E NAtural* ArtiBcial, A^anufscture, Storage, Special Uw — CakHirJng 
Prigciptes, Vegetable, Con] Tur^ Cola u red Resinatejt, CotdUfed Oleiit£« and LlnoUsates— 
Gum Running : Melting Pol», xVliung Puna ^Spirit VarnJah M an u Fact u ret: Cold Solution Plant, 
Aleclianical AgitaCorst Storage Plant — Maxiuracture^ Chstructeristic^ and Uaes of the Spifit 
Vjimishe^Si — iManufactuf^ of V^rninh Staijis — Manulacttii^ tjf Lacquers — Manafactune of 
Spirit Enamelii — An»Eysir]i of Spirit Vnrnbhes^Phytiicy,] and Chemical Cortstadts of Kesiiit^ 
Table af Sulubility of Renins in different Mens trua— Systematic qualitative AjialyaiB of 
Resins, Hirachop's taibles — DryitiR Oils — Oil ReHnin^T Processes— Oil Boiling— Driers'— 
Liquid Drit^ra ^- SoIidiRed Bailed Oil — Manufacture of Lintjleum — Manufacturt: of 
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ManuFactufif of Oil Varnishes — Running and Special Treatment of Amber, Copal, KiiLiri, 
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DBYING OILS, BOILED OIL AND SOLID AND 
LIQUID DMERS. By L, E. Andes, Expressly Written 
for this Series of Special Technical Books, and the Publishers hold 
the Copyright for English and Foreign Editions. Forty- two lUustra- 
tionii, 342 pp. 190U Detny 3vo. Price 12s. 6d. ; India and Colonleii, 
13s. fid. ; Other Countries j IS3, ; strictly net, 
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Ppopfirtiea of the Drying Oils ; Cause of the Dryinjii Property ; Absorption of Oxygen ; 
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Bleaching of Linseed Oil — The Manufacture of Boiled Oil; The Preparation of Drying Oils 
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I in the Manufacture of Varn takes 
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BoTt^nHjtn Mfid Gfci*s— Salt Waste — Slate WauStt— Su^t'^vip— ^^l™tP^rt^lMi^S1^V'^:l^a^u^^ 
Soap Alskers^ IVasfe— Aika/j Watite and the Recover v ^^ Scida— >MMitt'PT^4.iii;«4.\^Cjt\Ty&^t 
*"—-r'^Vuste Products in the Manufsicture cJi ^tarc^-^^vtarW ^i^^^^^^-^^t^^^^ 
Ti,ff-^%V^sie Waters of Cloth F actor ^es-VJv«^ ^^it^^:^ ^^ ^^>^'«=^^«J^ 
I S^at^Thc Waste Liquids from Sugar WorVs^VftAs^. 




Writing Inks and Sealing Waxes, 

INK MANUFACTURE ; Including Writing, Copying, Litho- 

» graphic, Marking, Stamping, and Laundry Inks. BvSiomund LeKNER* 
Three iUustiations. Crown Svo, 162 pp. 1902. Translated from the 
German of the Fifth Edition, Price 5bS. ; India and Colonies, 5s. Bdt^ 
Otiier Countries^ 6s. ; net, U 

Contents. m 

Varieties of Ink — Writing laks^— Raw Materials of Tannin Inks— The Chemical CoBatiiiiti.fin 
of the TajQsain Inks — Recipes for Tan ruin \rkk» — Logwood Tannin Inks — Ferric Inks — Alii^arin^ 
Inka^Extmct Inks^Logwood Inks — Copyinii; Inks— Hektographs— Hekmgraph Inks— Safety 
ItikA— Ink Extracts nnU Povi'ders^pre<)erving Jcika — Changes in Ink and the Restoration ot 
FaJed Writing — Calaured Inks— Retl Inks — Blue Inks- Violet Irtkn — Velkiw Inki^Green 
Inkik— ^. Mortal] ic Inks — Indian Ink— Lithogrjiphic jE%ksand Pencils — Ink Pencils— Ma.rking Irikat 
— Ink Specialities — Sympathetic Inhs^Stamping Inks— Laundry or Washing Blue— Index. 

^SEALING-WAXES, WAFERS AND OTHEE ABHES- 

■ IVES FOR THE HOUSEHOLD, OFFICE, WORK- 

■ SHOP AKD FACTORY, By H. C. Standage, Crown 

^m Svo, 96 pp. 1902. Price 5s. ; India and Colonies. 5s. 6d. ; Other 
^M Countrie«i, 6s, ; strictly net. 

^H Contents. 

^V Materials Used for Making Seal! nji:- Waxes— The Manufacture of SeaUni;- Waxes— 
Wnfers — Notes on the Nature of the Materials Used in Makin|^ Adhesive Compounda^— Cements 
for Use in the Household— OfBce Gum^, Pastes and Mucilages— Adhesive Compounds For 
Factory and Workshop Usk. 
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LEAD AND ITS COMPOUNDS, By Thos. l^ambert, 

Technical and Consulting Chemist, Demy Svt5, 226 pp, Fotn:y Illus- 
tration s . 1 902. P rice 7 s , 6d . : I n di a an d Colon i cs , 8s. ; Ot h e r C ountHc s, 
8s, 6d, ; net. Plans and Diagrains, 

Contents. 

History' — Ores of Lead — GeogniphicaJ Distribution of the Lead [ndustry — Chemical and 
Physical Properties of Lead— AJ lays of Lead— Compounds of Lead— Dresising of Lead Ores 
— SmeJting of Lead Ores — Smelting in the Scotch or American Orc^bea rth— Smelting in the 
Shaft or Blast Furnaci*— Condensation of Lead Fume— Desilveri^tion, op the Separation 
of Silver from Argentiferous Lead— CupeUatiort— The Manufacture of Lead Pipes and 
Sheets.— Protoxide of Lead- Litharge and Massicot— Red Lead or 2^1 inium— Lead PolscMiini; 
—Lead SubsHtutes— Zinc and its Compounclii — Puinicc Stont— Drying Oils and Siccatives 
— OiiJ of Turpentipiii He«;ifi— CUssiBcation of Mineral Pigments— Analgia of R^w and Piniahed 
Prod ucts— Tables- 1 ndex . 



NOTES ON LEAD ORES : Their Distribution and Properties. 
I Abroad, 3s. ; strictly net. 



By Jas, Fairie, F,G;S. Crown 8vo. 190L 64 pages. Price 28. 6d. ; 



Industrial Uses of Air, Steam and 

Water, 

DRYING BY MEANS OF AIR AND STEAM. HxplanaJ 
tions, Formula!, a ltd Tables for Use in Practice* Translated from the 
German of E, Hausbrajv D. Two folding Diagrams and Thirteen Tabks. 
Crown Svo. ISOL 72 pp. Price S^- -, Iwdm a!R4 GQlomes, 5s, 6d. ; 
Other Countries, 6s. ; strictly net, 

{For ContitnU 5« nert ^ft£i.^ 
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Contents. 

BHtisb mtid Metric Systems Compared — Centigrade and Fahr. Thermonierers — Bstienation 
of the Alasiimtim Weij{ht of Saturated Aqueotis Vapour which cjin be containcti in 1 kUo.^ 
df Air tit Different PresfiUfe and Temperatures— CaJciilation of tbe -Necessary Wetght and 
Volume of Air^ and of the Least Expendrttine of Hcat» per Drying Appai^tUi "iv'ith Heated 
Air, at the Atmospheric Pressure : A^ With the Assumption that the Air ta CompUtdy Sisivf- 
gU4 urith Vapour both before Bntry and after Exit from tbe ApparatUB— /?, When the 
AtinertfpheHc kit is Completely Saturated before etUfyt but at its exit » onty f , | or jt Ssitu rated 
- — C, When the ACmoapberic Air is twi Saturati:^ with Moisture before BntentiK ^^*^ t^^^'ii^^ 
AppAratuJj^ — Drying Apparatus, in whichi in the Drying Chamber, a Pressure is Artificially 
Created^ Hij^her or Lower thi^n that of the Atmcnsphe^e^ Drying by Mean:^ of Suptirhested 
Stesim, without Air — Heating Surface^ Velocity oF the Air Current, Dimension a of the Dryiz 
Room, Surfiaee of the Drying AlateriaJ^ Losses of Hi^t — Index- 

{See at so ** Evaporating^ Condensing arid Cooling Apparatus f^' p. ^6*) 

PUBE AIR, OZONE AKD WATER. A Practical Treatise 

of their Utilisation and Value in Oil, Greaae, Soap, Pamt, Glue and 
Other Industries. By W, B. Cowell, Twelve Illustrations, Crown 
Svo, S^ pp. 1900. Price 5s, ; India and Colonies, 5s, 6d, ; OtJ 
Count rieSf Bs. ; strictly net. 

Contents* 

Atmospberic Air^ Lifting of Liquids ; Suction Process; Preparing Blown Oils; Preparing 
Siccative Drying Oils—Com pressed Air; Whitewash— Liquid Air; Retrocession^ PufiflcatioD 
Cff Water; Water Hardiies^ — Fletihingij $iad Bones — Ozoni^d Air in tbe Bleaching and De*- 
odoristng of FatSp Glues, etc: Bleaching Textile Fibres— Appendix : Atr sincf GaseK^ Presdume 
of Air at Various Temperatures; Push Table of Combustibles; Saving of Fuel by Heating 
Feed Water; Table of Solii hi Ikies of Scale Mailing Minerals; British Themrtixl Units TatMoj 
Vduaie of the Pkiw of Steam into the Atmosphere; Temperature of Steam — Index, 






THE INDUSTRIAL UgES OF WATER. COMPOST- 
TION — EFFECTS— TROUBLES — REMEDIES— RE- 
SIDUARY WATERS— PURIFIC ATION-- AN ALYSIS, 

By H. I>E LA COUX* Royal Svo. Translated from the French, 364 pp> 
135 Illustrations, 1903. Price 10s, 6d. ; Colonies, lis.; Other Coutitries, 
12Sk ; strictly net. 

Contents. 

Chemical Action of Water in Nature and in IndustriaJ Use— Composition of Waters— 
Solubility of Certain Salts in Water Considered from tbe Industrial pi.imt of View— HfFectJon 
the Boihnu of Water— Effects of Water in the Indusiries'-Difliculties with Water— FeeiJ 
Water for Boilers— Water in D^eworks, Print Workst and Blench Works— Water in the 
Textile Industries and in Conditioning— Water in Soap Works— Water in Laundries uod 
Wash hoti!*«s— Water m Tanning— Water in Preparing Tannitj and Dycwood Eittracts — Waier 
in Papermaking- Water in Photography— Water in Su^ar Refining— Water in Making Ices 
and Beveruges— Water in Cider Making— Water in Brewing— Water in Distilling — Preliminary 
Treatment and Apparatus— Substances Used for prdimtnarj' Chemical Puribcation-~Coffl^ 
merci^l Specialities and their Employment— Precipitation of Matter* in SuijpensiDn in Wate*^ 
—Apparatus for tbe Preli,minar>' C hem teal Puri Beat ton of %Vaier— Industrial Filters — Indufi- 
triaf SleriJisatinn of Water— Restdtiary Waters and their Purificaticm— Soil Filtraticwi— 
Purification by Chemical Processes — Analys^es — Index, 

k(S£e Books on Smok^ Prevention, Enginetring and Metallurgy, /. 26^ eic\^^^ 
' Industrial Hygiene. 4^^ 
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THE RISKS AND DANGERS TO HEALTH OF VARI- 
OUS OCCUPATIONS AND THEIR PREVENTION. 

By Leonard A. Parry, M.D., B.S, (Lond.). 396 pp. Demy 8vo. 1900. 
Price 7s, 6d.; India and Colonies, 8s. ; Other CountncStSs, 6d, ; stric'* 
net. 

ContentSm 

Occupstiims which are Accompanied b^ the Genera.'tiuin, ii,Tvi %^iXH}ix^\^1^ o< Abnormal 
^usfitftmsof Diist-^Tnidc& in which there is Dang,er ^ ^\^'ii\\\i^^*i\-ixyri\v.'^^'^^^ 
cal Trsdes—Some .1f/sc?ellaneoofi Occupations- Trades m ^Mytit^S-ixvivA Vt3MtfM«lftit.^3■» 



lohstfed^G&neraS Hygienic Canatdcration*— lod.est> 




X Rays. 

"Practical X ray work. By Frank T. Addymak, 

B-Sck (Lond.), F.hC.f Member of the Roentgen Society of London; 

I Radiographer to St. George's Hospital ; Demonstrator of Physics and 
Che mi at ry, and Teacher of Radiography in St. George's Hospital 
Medieal School. Demy 8vo. Twelve Plates from Photographs of X Ray 
Work. Fifty-t^vo illustrations. 200 pp. 1901. Price 10s. 6d. ; India 
and Colonie&t lis.' Other Countries, 12s.; strictly net. 
Contents, 
filstaricn] — Work leading up to the Discovery ai the X Ra^it— The DIsiODver^'— Appftra- 
TkiSM and its Managfement — Electrical Ttrmfl — &ourcea of klecEricity — Inducrtion Coils'* 
Electrostatic Xlachinei^ — Tubes — Aii* Puinps^Tube Holders und Stereoscopic Apparniu*— 
l^Juorc^ccQt Screens— Practical X Vtay Work— Instsllatjans— Radioscopy— Radiography — 
3t Rays m Dentistry — X Rays in Chemistry — X Ruys in War — Index. 

List Of Plates. 

Frottthpiece — Congenital DisJ<Pcation of Hip-Joint. — J., Needle in Finger.— 11., N'eedle In 
Foot.— 11 ht Revolver Butlet in Calf and Leg.— IV. t A Method of Localisation.— V, Stellate 
Fracture of Patella shD\^'in}^ shadow of ^^ Strfippine ". — VI., Sarcoma. — VII., Six-weeks-old 
If^ury to Elbow showinft new Growth of Hoflc*- Vin>i Old Fracturt; of Tibia and Fibula 
hadly set. — IX., Heart Siiadow. — 'X., Fmctured Femur showing Grain of Splint. — XE., Bar«' 
reJC* Method of Locals ftaUoEi. 
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India* Rubber and Gutta Percha. 

INDIA RUBBER AND GUTTA PERCHA. Translated 
from the French of T* Seeligmanm^ G. Lamv ToRvrt.HOK and H. 
Falcon NET by John Gbddes McIntosh. Royal 8vo* Eighty-siji 
Illustratioos. Three Plates. 412 pages. 1903. Price 12s. 6d,; 
India and Colonics, )3s. 6d. ; Other Countriesi 15a.; strictly net. 
Contents. 

India- Rub ber—Sotiinlcal Origin — CiimatDiogy— -Soil— Rational Culture and Acclimation 
of the DifFci'L-nt Species of I ndb- Rubber PlantJ?— Methods of Ohtnining the Latex— Methods 
of Preparing Raw or Crude India-Rubber— ClaBsification of the Commercial Species of 
Haw Rubbti*^ Physical and Chemical Properties of the Latex and of India-Rubber— 
Mechanical Transforrtiation of Nalur:il Caoutchouc into Washed or Normal Caoutchouc 
(Purificution} and Normal Huljher into Mdisticated Rubber— Soft en insit Cutting;, Washing, 
Drying — Preliminary Observations — Vulcanisation of Normal Rubber— Chemical and Physical 
Properties of Vulcynised Rubber- General Considerations— Hardened l^irbber or Kbooite— 
Con^iderationH on MineraJi^ation and other Mis tunes— Coloration and Dyeinj^ — Analyais 
of Naturul nr Normal Robber and Vulcatjisetl Rubber— Rubber Substitutes— Imitation Rubber* 

Gutta Percha— Botanical On|:in— CI imatotogy- Soil— Rational Cuttu re— Methods of 
Collection— Cbiisifi cat ion of the Diflfererst Species of Conimerciai Gotten Percha— Pbj^ica I 
and Chemical Properties — Mechanical Tranrnformation- Methods of AnalyBing — ^Gutta Percba 
Suhfit it utes— I odes. 
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PRACTICAL TREATISE ON THE LEATHER IN* 
DUSTRY. By A, M, Villon. Tn^nslated by Frank T, 
Addyman, B.Sc. (Lond.), F.l.C, F.C.S. ; and Corrected by an Emi- 
nent Mem her of the Trade. 500 pp., royal 8vo, 1901. 123 Illustra- 
Eions. Price 21s. ; India and Colonies, 22s. ; Other Countries, 23s, 6d. ; 
strictly net. 

Contents* 

Preface — Tranabtor's Preface — List of Illustrations. 

ParE I.t Materials used in Tannlnff— Skins: Skin and its Structures Skina used in 
Tianning; Various Sktns and their Uses — Tannin and Tanning Substances; Tannin; Barks 
{OakI; Barkn other than Oak; Tanning Woods ; Tannin-bearing Li: jives; Hxcrescenc«;ir 
Tan-bearing "■"•'" .„.._.. „ ^ „ , 
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the Grinding ot Bark— Main u^ctu re of Siole Leather: Soiikirif;; S^^i^tmg ^ad UnK 
Pluntpiri|[$ and Colciurifig; H^ndlinjg; Tanning; Tajtnifig KlephEints' Hides; Dr^'in;;; 
Striking or Pinning^Manufacture of DrKising Leather: Jsoakintj; Dtpilation ; New Pm 
gwwn l0f I he Depiction oF Skins; TanniniJs C&^w Hidi^; Horse Hides ^ Goat Skins; Manu- 
facture of Split Hides — On Various Methods of Tanniiiij ^ Meclhi»nicAl Methods; Physical 
M«tl»o<i9; Cbtmiciil Methods; Tanfling with Bjttract»H3u^'"i^<ty and QuoJIty; i^antity ; 
!N*t Coat ; puflltty of Leather— Venous Maniputationft of Tanrtcd Leather: Secuml Tajining; 
Oreufi Stamn; lll^achini' Leather; Wiit***'ppooflng Leather; %Veighting Tanned Leather: 
PFCMiFvation of Leather— Tanning Variousi Skins. 

Pftrt IJInt CiifTyliig' ^ Warned Calf^ Preparation; Shavinfitj Stretchiitj; or Slicking; 
Oiling the Grain ; Oiling the PleahSide; Whitening anJ CrsiniEig ; Wajtlng; Flni^sbin^; Dr^ 
Finialiing; Finishing in Colour; Cost — White Calf; Finisbin,;^ in White — Cow Hid£ for 
U^per LeatherB: Black Cow Hide; White Cow Hide; Coloured Caw Hide — Smoatli Cj*w 
Hide — Black Leathef^Miseellaneoua Hidi&i: Horse; Goat; Waxed Goat Skin; Matt Goat 
Skin — Russia Leather: Rusmia Leather; ArtiRcial Hussria Leather. 

Pan [V., Hnnmelleil, Hunffaiy smt Cfaamoy Leather, Moroccp, Parctiment, Pan 
and Artificial LWitlier— EnameU«l Leather: Varnish Miiniifaeture ; Applicatirm of the 
Enamel; Enamel litig in Colour — Hungary Leather l PrelimiJiary; Wet Work or Prepa^ra- 
dofi; Aluming: Dressing or Loft Work; TallaMing; Hunuary Leather from Varioug Hides 
—'Tawing: Preparatorj' Opei^tions; Dressing; Dyeing Tawed Skins; Ru^s — Chnmoy Leatker 
— Moi'occo; Preliminary Operations h. Morocco Tanning: Mord^mts ased in. Morocco Manu- 
factum; Natural Colfjurs used in Morocco Dyeing; Artificial Colours; Difl^ereat Methods 
of Dyeing; Dyeing with Natural Colours; Dyeing with Aniline Colours; Dyeing i*ith 
Metallic Salts; Leather Printing; Finishing Morocco; Shagreen; Bronzed Leather— Gilding 
and Silvering: Gilding; Silvering; Nickel and CobJilt— Parchment — Fues m\d Furriery: 
Prekminury KemnrkA; Indigenotis Furs; Fareign Furs from Hot Countries; Forei^a Furft 
fron* Cold Coy ntrfea; Furs from Hirds" Skins; Prepamtion oF Fur»; Dt^ssmg; CoToufing; 
Preparation of riirdiii' Skins; Preservation of Fur;^'— Artificial Leather: E^eather made from 
Scraps; Compressed Leather; Araericin Clothe Piipier iVTiichii; Linoleum; Artificial Leathen 

Part v., l.^eather TestiniT and the Theory of Tanning— Testing and Analysis of E^j^tJier ; 
Ph>-S!cal Testing of TanneJ Leather; Chemical Analysi^t— The Theory of Tanning and the 
other Operations of the Leather and Skin Industry: Theory of Soaking; Theory of LTn^ 
h94iring; Theorjf of Swelling; Theory of Handling; Theory ttf Tanning; Theory of the 
Action of Tannin on th« Skin; Theory of Hungary Leather Making; Tneory of Tawing; 
Theory of Chamoy Leather Making; Theory or Mine ml Tannings 

Part VL, lisa of Leather— Machine Belts: Manufacture of Beltifig; Leather Chain 
Bcks; Various Belts, Use of l^lts— Boot and Shoe-making: Boot^ and Shoes; Laces-" 
Sttddlery: CompositioiinF a Saddle; Construction of a Saddle— Harness ; The Pack Biddle; 
Uarne&a — Military Equipment — Glove Making^Carrjsige Building — Mechanical Uses. 

Appendix, Th« World's Cominerce In Leather— Europe; America.; Ajsisi; Africa; 
AustrahLsi a— 1 ndex . 

THE LEATHER WORKERS MANUAL. Being a Com- 

pendium of Practical Recipes and Working Formuht5 ft>r Curricra, 
BootmaUcrSt Leather Dressers^ Blacking Manufacturers, Saddlers, 
Fancy Leather Workers. By H. C- St and AG e, 165 pp. 1900. Price 
7s. 6d. ^ India and CQlOfiics, fis, ; Other Countnes, 8s. 6d. ; strictly 
net. 

Contents. 

Blackings, Polishe^^ Glossef:, Dresaingfi, Renn^i/atora, etc, for Boot and Shoe L«fitbei 
Harness Blackings, Dressings, Greases, Compcrsitions^ Soaps, and BuOt-top Pov^dert and 
Liquida, etc.. etc. — Leather Grinders' Sundries— Currier's Seasonings, Blacking Compoi^ndit, 
Dressings, Finishes, Glasses, etc, — Dyes and Stains for Leather-^ 1^1 isoellaneous informatigi 
— Chrome Tannage— Index. 



Books on Pottery, Bricks, 
Tiles, Glass, etc, 

THE MANUAL OF PRACTICAL POTTING. Compiled 

Ihy Experts, and Edited by Chas. F. Bikhs, ■Rtvvatid tV^\td Edition 
aud Enlarged. 200 pp. 1901. Price Vis. ftd.\ \Tvi\^ a^ii*. ^:ici\atixt%^ 
,/«s. 6d.; Other Countries, 20s.; stric% ti^^. 
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Content8# 

IntroduttlOJI. The Rise and Progress of the Patter's Art-^BodfeSf Ckfiia ftnd PdnKlaJ 
[>dies^ Parian J^odies^ Semi-porcelaio and Vitreous Badit>s, Mortar Bo£lies» Earthenware^ 
Oranite atid C.C- BodieSi MisceElaneotin Bodieii]. Sa^er and Crucible Clays, Colouri^ 
Bodiest <]»aper BcKlieSt Coloured Bodies for Mosaic Putntinf^t Hnoiu^tic! Tik HcAlieft, Body 
Stains, Coloured Di]H^'Qlaze8> China Glazes, Ironstone GLazesi Earthenware Glazi?fi» 
Glazes without Lead, Miscellaneous Glaives ^ Coloured Glazes, Majolica Colo urs—Q old unil 
Gold Cvlours. Gold, Purple of Cassius, Marone and Ruby, Enamel Coloured Baiuis^ 
Enamel Cokiur Fluxesi linamel Colours, Mixed linamel Cokiurg, Antique and Vellum 
Enamel Colours, Lindcrglane Colours^ Under^lii:v:e Coltiur Fluices, Mined Underelaze Colout^» 
Flow Povi'ders, Oils and Varnishes— Me Afifi and M^thodfl, Reclamation of Wnste Gold, 
The Use oF Cobalt, NiXes on Enamel Colours, Liquid or Bright Cnlii^Claftsiflcaltion ind 
AnalysU. Cbs^ilrcatfoi] of Cby Ware^ Lord Playf air's Analysis of Claysi The M;irkets of 
the World, Time and Scale of Firing, Weight:^ of Potter's Materialf Decorated Goods 
Count — Cortiparative Loss of Weight or Clays — GroLind Felspar Calculation s^The Conver- 
sicjn of Slop Brjdy Recipes into Dry Weight — The Cost at Pmepared Earthenware Claj.' — 
Forms 411 d TflbleSir Articles of Apprenticeship, Manufacturer's Guide to Stocktaking, 
Table of Relative Values oF Potter's Materials, Hourly W^ftges Tiable^ Workman's Settling 
Table, Comparative Guide for Earthenv^'are and China i^lanuFacturers in the use of Slop Flint 
and Slop Stoeie, Foreign Terw^ appEied to Hjtrthenware and CbinA Ooods, Table for the 
Conversion of Metrical Weif^bts and Measures on the Continent and South Amerjca^lnddr 



^CERAMIC TECHNOLOGY : Being some Aspects of Tech- 
nical Science as Applied to Pottery ManuFacture. Edited by ChaRL^S 
F. BiNNS. 100 pp. Demy 8vo, 1897. Price 12s. 6d. ; India anj" 
Colonies, 13s. 6d. ; Other CountdeSj 15s. ; strictly net, 

Contents. 

Preface^-The Chemistry oF Pottery — Analysis iiod Synthesis — Clays snd their Com- 

fats — The. Biscuit Oven — Pyronietry — Glazes and their Compoaition — Colours 
ur-making — t nd ex . 



rA TREATISE ON THE CERAMIC INDUSTRIES. A 

Complete Manual for Pottery, Tile and Brick Works. By Emile 
BouRRY. Translated from the French by Wilton P. Rix, Examiner 
in Pottery and Porcelain to the City and Guilds of London Technical 
Institute^ Pottery Jntstructor to the Hanlcy School Board. Royal 
Svo. 190 1 . 760 pp , 323 111 ust ration s . Pric e 2 1 s . ; I nd i a i\ n d Colon i es , 
22s. ; Other Countries, 23s. Gd. ; strictly net. 



Contents* 

Part L. Oenerol Pottery MethodSn, Definition and History. DeBnitions and Classjj 
cation of Ceramic Products— Historic Summary of the Ceramic Art— Haw Matefiab of 
Bodies. Clays; Pure Clay and Natural Clajs— Viifious Ha^v Materials: Analc^gou^ to Clay— 
Agjelomcmtivc and Agglutinative— Opening — Fusible^ Refractory — Trials of Kaw Maten:iJs 
—Plastic Bodies. Properties and Com^Oftition— Preparation oF Raw Materials: Disaggrega- 
tion — Purificaiion — P^'eparation of fiodtes : By Plastic Method — By Dry Method — By Licjuid 
Method— Formation* Processes of Formation : Throwioft—fiitpreiss^ion— Mcmlding by Hand, 
on the Jolley, by Compression, by Slip Casting— Slappmj^ — Slipping — Dryinjt. Drying of 
Bodies— Processes of Drying; By Evaporation— By Aeration- By Heating— By Ventilation 
—By Absorption — Gla/.es. Composition and Properties— Raw Materials — Manufacture 
and Applicatnon- Ftrinfi* Properties cjf the Bodies and Glasses during Firing — Deacription 
of the Kleins— Working of the Kilns ^ Decoration. Colouring Materials ^— Processes of 
Decoration. 

Part II., Special Pottery Methods, Terra Cottas. ClassiBcatLOfi; Plain Ot4itiary^ 
Hallow, Orniimenta^ Vitrified, and Light Bricks— Ordinary and Black Tiles— Paving Ttka— 
Pipes— Architectural Terra Cot tas— Vases, Statues and Decorative Objects— Common Pottery 
—Pottery for Water and Filters— Tobaceo Pipes — Lustre Ware — Properties and Tests for 
Terra Cottas — Fireclay Goods, Classification : Argillaceous, Aluminous, Carbon! fero^St 
SiLicious and Basic Fireclay Gofxls— Fireclay .Mortar < Pug)— Tests for Fireclay Goods- 
Faienees. Varnished Faiences— Enamelled Faiences — SiEicious Faiences — Pipeclay FiAiences 
—Pebble Work — Feld^pathic Faiences- Compoftitiori, Processes of Manufacture and GeneraJ 
Arrangements of Faience Potteries — Stoneware, Stoneware Properly So-called : Paving. 
Tiles— Pipe*— Sanitary Ware— Stoneware for Food Purposes and Chemical Prodyctiona— 
Architectural Stoneware— Vases, Statues and dther Decorative Objects— Fine Stoneware 
— PorceJain. Hard Porcelain for Table Ware and Decoratinn, For the Fire, for Electrical 
ContSuitSt for jMec/ianiciiJ Purposea; AirchitectUTO\ PoTce\^\n, Mii VlxxW ot 'ei\*s&^\^ ^wtitt^wt— 
Soft Phosphated or English Porceifliti- Soft VVtTeoy,ftPoirceWm, VtsfPtOciL :kr4l ^"K^Vc^-t* 

Af^gi/Iaccaus Soft or Seg^r's Porcelain— DuU SoH ot ParvaA Vott^iv&^Tvxiav ^i^yl&t 

Soft Porcelain— Index. 
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AHCHITECTDBAIi POTTERY. Bricks, Tiles, Pipes, Ena- 

mailed Tcrm-OOttas^ Orii nan.' and Jncrustcd Quarries, Stone warie 
Mosftics^ FaiasGCS luid Architectural Stoneware. By Leon Lefevre. 
Wftb Fif% Plates^ 9tS0 Illustrations la the Text^ and numerous estimates. 
5O0 pp,, royal 8vo. 1900. Tfajislatcd from the French by K. H. BIRD, 
\LA*, and W. Mooke Binns. Price ISs. ; India and Colonies, 16s.' 
Other Coynirics, I7s. 6d. ; strictly net. 

Contents. 

Pirt L PUlu t ndecorsted Pottery.— CiMjVt Brfcfcs* 
Tcm^cotta. 

Piirt n. Made .-up- or Decoratwl Pottery, 
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Translated from the French of AU H el LOT, M, MaCQUEr and M, LE 
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UCOVEEY WORK AFTEK PIT FIRES. A Descripti 
of the Principal Methods PursuedT especially in Fiery Mines^ and of 
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1 ntro due EJoj^^— Physical Properties of the Metals— Action of Certain AgenU on MetaJs — 
iLlloyB— Action of Oral Bact't^rla on AUoyi^ — Theory and Varieties of Blowpipes — Fluxes-^ 
Rui'naces aod Applisnceti— Heat and Temperature— Gold— Mc PC ury—Silver^I run— Copper- 
mine- — M a f[nesi u m — C a dmi u m — Ti ji — Lead^ — AlumirLium — Antimony — Bismuth — Palladiium — 
Flatmum—iHd turn- Nickel — Practical Work — Weighti» and Measures^- 



Plumbing, Decorating, Metal 
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[IXTERNAL PLUMBING WORK. A Treatise on Lea^ 
Work for Roofs- By John W. Hart, R.P.C. 180 Illustrations. 272 
pp. Demy Svo. Second Edition Revised, 1902. Price 7s. 6d. ; India 
and Colonies. 8s. ; Other Countries, &s. 6d.; strictly net. 
Contents. 

Cast Sheet Lead — Alii led Sheet Lead — Roof Cesspools — Socket Pipes — Drips—Gutters—* 
_ Gutters tcontinued^—Brc^lts — Circular Hn^aki^p — Hlats— Flats (continued) — Rolls oti Plata — 
■Rol! Endit — Roll Interaectfons— Seism Rolla^Seam Rolls (continued) — Tack Fixings— Step 
FlashifiMs— Step Flash ing^i [corttiriuedj- Secret Guttur;*— Soakers— Hip and Valley Soakers 
^Doii'mei' Windows— Dormer Windows (continued)^ Dormer Tops — Internal Dorraerg- 
Skyljjjhls— Hips and Ridgtnj?- Hips and Ridging (contipucd)— FiKii^gs for Hips and Ridging 
^-Ornamental Ridging— Ornamental Curb RoHs — Curb Rolls — Cornices— Towers and Fiaials 
_ --Towers and FiniaU (continued)- Tow^fsand Finialfl(contjnued)— i>omes — Domes icontinued^ 
—Ornamental Lead Work— Rain Water Headu— Rain Water Head^ (cantiniied} — Rain Water 
■ieads (continued]'. 

HINTS TO PLUMBERS ON JOINT WIPING, PIPE 
BENDING AND LEAD BURNING. Third Edition, 
Revised and Corrected. By John W. Hart, R.P.C. 184 Illustrations. 
313 pp. Demy Svo. 1901. Price 7s. 6d. ; India and Colonies, 8s-, 
Other Countries J 8$. 6d. ; strictly net. 
contents. 

Pipe Bendirtft — Pipe Bending (corttinu<>t!j — Pipe Bending (conttnttcd) — Square Pi pa 
j Bendiogs— Hal F-circuIar Elbows— Curved Bends on Square Pi pe^ Bossed Bends — Curved 
I plinth Bends— Rain-water Shoe^ on Squart Pipe— Curved and Angle Bends— Square Pipe 
iFiKinga — Joint-wiping — fiubstitutea for VViped Joints — Preparing Wiped Joints^— Joint PtJtingn 
I— Plumbing Irona^Joht FiTsings— Uae af "Tmuch" in Soldering- Underhand Joints^Blaw™ 
[and Copper Bit Joints — Branch Joints^ Branch Joints ^continued) — Block Joints— Block 
Joints (continued)— Block Fixing*— Astragal Joints- Pipe Fixings— Large Branch Joints- 
Large Ufiderhand Joints— Solders— Autogenous Soldering or Lead Burning— Index. 

I WORKSHOP WRINKLES for D^cotatoT^, 9^mt^t%, ^^s^^- 

hAngers and Otiiers, By W. N. BUOVJH. drCPNiCi^^OH Vlfc "^^- 
Pi-Ice 2», 6d. I Abroad, 3s, ; strictly net. 



[S. 

% 

ed I 



SAKITABY FLUMBING AKB DRAINAGE By John 

W. Habt. DdDr 8TO. Wkh Wm UlMacatioAL 250 pp. 1904. Pric« | 
7Sv 6cl ; Isdia and Cokuies, Si. : Oliicr Cooabries, Ss. 6^. ; strictly net, 
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THE PmNCIPIiES AND PRACTICE OF DIPPING, 
BURNISHING, LACQUERING ANB BRONZING 
BRASS WARE, By W. Normax Brows, 35 pp. Crown 

Svo, 1900, Price 2s. ; Abioad, 2ft* 6d. ; strictly act. 

HOUSE DECQEATIHG AND FAINTING. By W. 

Norman BiiowN. E^ty-e^t lUustrabotis, 150 pp. Crown Svia. 
190Q. Price $s^ 6sL ; tndia and Colool^^ 4fi. ; Other Cotintrlcs, 4s, 6d. ; 
strictly net. 

A HISTORY OP DECORATIVE ART, By W, Normam 

B&OW»t. Thirty-ame lUustratiaD^ 96 pp. Crown 8vo. 1900. PHce 
2fi. 6d, ; Abroad, 3a, ; strictly net. 

A HANDBOOK ON JAPANNING AND ENAMELLING 
FOR CYCLES, BEDSTEADS. TINWARE, ETC, By 
William Korjian Brown. 52 pp. and Illustrations. Cr^wn 8vo. 
J90L Price 2s. ; Abroad, 2s. 6d. ; net. 

THE PRINCIPLES OF HOT WATER SUPPLY, By 
John W. Hart, R.P.C. With 129 llluatrations. 1900. 177 pp., demy 
8vo, Price 7s. 6d. : India and Colonies, 8s. ; Other Countries, 8s. 6d, ; 
Btnctly net. 

Contents. 

Witter CifCoJation— TKe Tank Sj-stem— Pipes and Joints—Th* Cylinder Syfttecn— Boilen 
ifjf the Cyhadcr System— The Cylinder System— Tht Cambijied Task and Cylinder Syfttea 
— Combiiud Iiid<^;ieAdent and Kitchen Boiler^Combined Cylinder and Tank System wi(li 
Duplic^itc B<iJl^rB— -Indirect Heating and Boikr H^cploHion^ — Pipe Boiler^i — Safety Valveo^* 
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duplicate U0iU^9 — Indirect Heating and Bol^r EkploHion^ — Pipe Boiler^i — Safety Valveo^* 

» Safely Valvc^-The American Syjitem— Heating Water by Steam—Steani Kettles and ^|^ 
^Hnting Power of St**™— Covering for Hot Water Pipes— lode*. |^H 

Brewing and Botanical. ™ 

HOPS IN THEIR BOTANICAL, AGRICULTURAL 
AND TECHNICAL ASPECT, AND AS AN ARTICLE 
OF COMMERCE. By E.vi manual Gross, Professor at 
the Higher Agricultural College^ Tetschen-Liebwerd. Translated 
(mm the German. Seventy -eight Illustrations. 1900. 340 pp. Demy 
flvo* Price 128. 6d. : India and Colonics^ 13a- 6d. ; Other Countries, 
16*1.; «trictly net. 

Contents. j 

HIBTORV UFTHH HOP-THE HOP PLANT-Iutroductory— The ttoota-Tlie StJ 

li L«ftV««— 'Inflnreacenco and Flower : Inflorescence and FJower of the MaJe Hop t ',„ 

—JltatMi Afld Pl«w»p of the Fflfnale Hop— The Frdt and its Glandular Structure r Tihe 

f ^Wljjjy' msd-fmd Prttpa^tian ind Selection al t^e Ho^y— Var\(^iL\e« ki\ \>a \i\w^\ <ji\ Red Hops; 

W Omin M^*t (0 Pute Oreen Hope— Cla*»iftcaticm aesMirdv^i^ Vo tV V^cncA ia\ ^^^t^^w^- 

fmUow, iSmmmr af BunbfAnd, Conis Dropping O?!, HoTiey Oe^. TSatu^^i. tt^^.wS.V.^ 
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Types of Fratneg^ Pruning, 




rthe Hop i Awmal Enemies oF the Hop — Bene^cuit lain 
Hops— CULTIVATION — The Requiremt-nta of the Hop in Respecl! of Ctimat^^ Soil ajid 
Situation: Oimatti; Soil: SituaHoh— Sdeetioa of Variety and Cuttings — PEnnting a Hop 
Garden: Drainage ^ Preparing ttie Ground : Marking^out for Planting: PlBiiiing; Cultivation 

I and Crofpbj? of the Hop Gardeit ia the First yeiii*— Work to be Performed Annuiilly in the 
Hop Garden: Workini:; tbe Ground; Cutting; The Non-cutting System t The Propei" Per- 
formance of the Op«i*atiort of Cutting: MethcKl nf Cuttfni;^ Close Cutting, Ordinary Cutting, 
The Long Cut, The Topping Cut ; Proper Sertson for Cutting r Autumn CuEting, Spring 

' Cuttings M:inuring: Training the Hop Plsitit: Paled GarJenSi Frame Training; PriuctpsU 
_ . _ ._ - ^ {j'j.j. - - . - - - - - - - - -. . .. 
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dropping, Topping, and Leaf Stripping the Hop Plant ; Pickings 
\ Drying and liaiiging— Principal and SubSii diary Utilisiitior] of Hops an(I_ Hop Gardens- 



of A Hop Garden ; Subseijuent Croppinj^ — -Cost of Production^ Yield and Selling Pric^ea^ 
Storage— PhyHical itad Chemical Structure of the Hop < 



Preservifttlan and 
I Ihe Value of Hops. 

Stattstics of Production — The Hop Trajde— Indeis, 
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Timber and Wood Waste. 



[?IMBliK : A Comprehensive Study of Wood In all its Aspects 
(Commercial and Botanical), showing the Different Applications and 
Uses of Timber in Various Trades, etc. Translated from the French 
of Paul Charpentier. Royal 8vo, 437 pp. 178 llhtstrations. 1902. 
Price I2s. M. ; India and Colonics, 13s. 6&, ; Other Countries^ ISa.^ 
net. 

Contents. 

Physical and Chemical PropeKieS of Timber—Com position of she Vegetable Bodies 

Chief Elements— M. Fremy's Researches— Elementary Orgartii of Pknts and espectally ol 

rests— Different Partft f}f Wood Ari»t£>mLc:i]ly amd Chemically Considered- General Pro- 

•ttes oP Wood --Description ol the Different Kinds of Wood— Principal Essencze^ viith 

ducous Leaves — Coniferous Re'^itirtusTn.-cs- Dlvisidii ot the Liselul Varieties of Timber 

the Different Countries of the Globe— European Timber- African Tim her— Asia tic 

"imber— American Timber— Timber of Oceanta-ForMts— General Notes as to l-o rests ; their 

»— Opinions as to SylvicuEture^Improvement oF Forests — Unloading and Rewoodmg 

-Frtservation of Forests— Fxptnitation of Forests- Damage caused to Forest*— Different 

Alterations— The PreservatJort Of Tlniher— Generalities— Causes and Progress of D^ 

teridration — History of Different propoi^ed Prucessea — Dessication — Superflcial Carbonisfition 

of Tifflbc*' — Processes by Immersion-^Generalities as to Aritiseptfea Hmployed — Injection 

I Processes in Closed Vessels — The Lloucherie System* Based upon the Displacetnent of the 

I Sap— Proceswes for Making Timtjer U n in Ham m able --Applications of Timber— Generalities 

I ^-Working Timber^ Paving — Timber for Mines — Rallvtay Traverses— Accessory Products— 

BQuma— Works of M, Frcmy— Resins— Barks— Tan— Application of Cork— The Application of 

■Wood to Art and Dyeing— Different Applications of Wood— Hard Wood— DistiEbtiaa of 

■■Vood— Pyroligneous Acid— Oil of Wood- Distillation of Resins— Index. 
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IE UTILISATION OF WOOD WASTE. Translated from" 
the German of Ernst HuBBAao, Crown 8vo. 192 pp. 1902. Fifty 
Illiistrations. Price 5s. ; India and Colonies, 53. 6d. ; Other Countrief ~ 
6s,\ net. 

Contants. 

General Remarks on the Utilisatiofi of Sawdust— Employment of Sawdust as Fuel, 
jrith and without Simultaneous Recovery of Charcoal and the Products of Distillation- — 
ftlanufocture of Oxalic Acid from SaAVtTtJst- FroceSH with Soda Lye; Thorn's Process: 
.^ohlig's FrocesA — Manufjicture of Spirit (Ethyl Alcohol) from Wood Waste — Ptiteni Oyes 
KOqjSiwic Sulphides, Sulphur Dyes, or Mercapto Dyes)— ArtiJlcial Wood and Pliistic Com- 
jlositions from Sawdust — Production of Artificial Wood Compositions for Moulded De- 
corations-Employment of Sawdttat for Blasting Powders and Gunpowders— Employment 
^ef Sawdust for Hri^uettes — Employment of Sawdust in the Ceramip Industry and as an 
H^ddition to Mortar — Manufacture of Paper Fwlp from Wood — Casks- Various A^^lLcatiQP.* 
»F SmiduHt mnd Woud Refusie--^aJcium Carbide— N\ttt\utt—\Mwi4 *Ao«a\t '¥^w^«^'^«iMaA 
Itoppera— ftjfT^uetry— Fi re-Jljjh tera— Carborundum— *t bit Prtj^uctvomL q\ N^ d«AN^ q«\— ^ 
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Building and Architecture, 

ITBE F^KVIWTiON OF BAMFHESS IN BUILDINGS : 
with B^mag^ en the Causes Kature and Effects of Saline, Ef^^ore;^- 
rWK^t and Drv-i^C, ior Architects, Builders, Overseers, Pl^stefcrs, 
P^HAtefsaad Hmr Ownars.. By Adolf VVilhelu Keim. Translated 
, iram the G«miBH «rf ^e lecoitd rcriscd Edition by M.J. SaltbEh RLC. 
^ RCS. E^hi CoiottTcd Plaites aod Thirteen lUdstrations. Crown Bvo. 
^P IIS F^ 1902. Pncc 5s. : lodxs and Colonies, 5s. 6d. ; Other Countries. 
■^€».: pet. 
Contents . 
TW Var io ig Cuv^ «f O^aifBas 9p4 D«ay of tjhe Masonry of Buildin^a^ and the 
SlxMCliM^jl aad tjh^BMC EvOta of tkK S«hie — FhvcajiitiQit»;y ^!ea.^tijnt5 during Btiilitiaji; agjiinst 
Dmmpmem asl ESwrnsofSOt — MelfcpJr of Rsnedjrins Danpoess juid Effloresce dcb^ m tki 
1irkllft«f <lld fiuM^^^Uft AMtsSoM Drvwiif Kev Hoinu. as v^^ll as Old Damp DwelEingSr 
•p4 fli* Thvmr of t^ llifrtMMg of l|okv^Kew» Orrsiin and Permsuiently Efficient 
MtH^aim far Dryidg OH Dbpp WaAs aad [>we]li.n^— Tbe Cause and Orlgm oF Dry rot : its 
l n^u rip ga E^ct as Hcyth, Ms Du>JuuLt¥c Actian on Btuldmgs* aiid its Successful Replies- 
fifln_lAetli«fe» of P ig>wHuHi |g Drx-*^ ^ te Adopted Durmg Construction —Old Methods 
ofPtvvcnGiiig Dry-rot— Recevt: ukl liwv F.ffiaent ReiAedies for Dry-rot— Index. 

hanbbook: of technical terms used in archi* 

»TECTURB and BUILDING, AND THEIR ALLIED 
TRADES AND SUBJECTS. By Augustine C. Passmohh. 
Demy Svo. 380 pp. 1*M>4. Price 7s, 6d. ; India and Colonies, 8s. ; 
Other Countries^ Ss. Gd, ; strictly net, post free. 
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THE MANUFACTURE OF PRESERVED FOODS 

SWEETMEATS. By A. Halsner, With Twenty^eight 

Illustrations, Translated from the German of the third enlarged 
Edition. Crnwn 8vo. 225 pp. 1902. Price 7s. 6d. ; India and , 
Colonies, Ss. ; Other Countries, 8s. M.; net. 

Contents. 

The Manufacture of Conserves^lntrtjduction— The Causes of, the Putrefaction of . 
— The Chemical CnmpofiitiQn of Foods — The Products of Decom position — T^e Causea of 
nnetitation and PatreFaction — Preservative Bodies— The Various Methods of Ppe^wrving 1 _^_ 
—The Preservation of Animal! Focsd— Preserving Meat by Means of Ice^The Pr^«rval}Mi 
of Meat by Charcoal— Preservation of Meat by Drjing— The Preservation of Meat by the 
Exelu^n of Air— The Apptrt Method—Presen, ing Fl^h by Smoking — Quick Smaitini; — Pre- 
ficrving Meat with Sa];t~Qu[ck Salting b>' Air Pressure — Quick Satting by Liquid Pressure— 
GamKee's Method of Preserving Meat— The Preservaticm of Kggs— Prfflsenation of White 
and Yolk of Egg— Milk PreservHtion — Conden,sed Milk— The Preservation oF Fat— ^Manu- 
Fueture of Soup Tablets— Meat Biscuits— Extract of Beef— The Preservation of Vegetable 
Fm>iis in General— Comprising Vegetables — Preeervation of Vegetables by Appert" s Method 
—The Preservation of Fruit— Preservation of Fruit by Storage— The Preservation of Frvit 
by Drying— Drying Fruit by Artiflcial Heat— Roasting Fruit— The Preservation of Fruit with 
i>ui(ar^Boi1ed Preserved Fruit— The Presen,ation of Fruit io Spirit. Acetic Acid or Glycerine 
►—Preservation of Fruit without Boiling — Jam Manufacture — Tlie Manwfacture of Fruit 
Jifllieii— The Making of Gt!»tine del lie*— The Manufacture of ■ Sullen "—The Preservation of 



f>v/// fh^t/m—Tht Afanufaeture of Drageea— Tine MacVimeirY a&i ^^iancea used in Candy 
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THE ABT OF DYEING AND STAINING MARBLE, 
ARTIFICIAL STONE. BONE, HORN. IVORY AND 
WOOD, AND OF IMITATING ALL SORTS OF 
WOOD. A Practical Handbook for the Use of Joiners, 
Turners^ Manufacturers of Fancy Goods^ Stick and Umbrella Makers^ 
Comb Makers, etc. Tran slated 'frtim the German of D* H. Soxhlet, 
Technical Chemist. Crown Bvo- IBS pp. 1902* Price Ss- ; India 
Colon iee, S&. 6d. ; Other Countries, 63* ; net. 
Contents. 

Mordants and Staana — Natural Dyes— Artificial Pigmerit^i — Co«l Tar Dyes — Stainmg 
Marble and ArtiBcial Stone — DyiEin^;, Ukachirifi^ and Imitatian of Bone, Horn and Ivor^' — 
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Mahogany, Spaniish xVlaboi^any, Palisander and Rose VViitid. TortoisesheH, Oak, Ebony, Pear 
Tret— Black Dyeinj|( Protes-i&s whh Penetrating Colours— V^arnishea and Polished: English 
Furniture Polisht Vienna Furniture Polisli, Amb«r Vamlsh, Cajial Varnish^ Com|>osiiion fof 
Prwserving Furniture— Index, 
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PRACTICAL LITHOGRAPHY. By Alfred Seymour. 

Demy Svo. With Frontispiece and 33 Jllus* 120 pp. 1903. Pric 
5s.; Colonies^ 5s. 6d. ; Other Countries, 6s.' net, 
contents* 

StOTie*— Transfer Inks—Transfer Papers— Transfer Printing— L[tho Preaa — Press Work— 
Machine Pjrin ting— Colour Printing;— Suhstitutes for Lithographic Stones— Tin Plate Printing 
and Decoration — Photo- Lithography. 

PMNTERS^ AND STATIONERS READY RECKONER 
AND COMPENDIUM. Compiled by Victor Graham. 

Crown 8vo. 1904, [In the prass. 

Contents. 

Price of Paper per Sheet, Quire, Ream and Lb.— Cost of 100 to 1000 Sheets at various 
Sites and Prices per Ream— Cost of Cards^Qyantity TabJe—Sizes and Weights of Paperi 
' CardSf etc.— Notea on, Account Books — Dtscount Tablen— Sijces of sjMces— ^ Leads to a Ih, — 
I Dictionary— JMeaauj^ lor Bookwork— Cor recti rtg Proofs, etc. 

ENGRAVING FOR ILLUSTRATION. HISTORICAL 
AND PRACTICAL NOTES. By J. Kirkbkide, 72 pp. 
Two Plates and 6 Illustrations. Crown 8vo. 1903. Price 2a. 6d. : 
Abroad, 3s. ; strictly net. 
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Its Inception— Wood EngravEng— Metal Engraving— Engraving in England— Etching— ^ 
MeKzatint — PhciEo-Pfoeess Engraving- The Hng raver's Task — At^praciative Criticisni — 
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PRACTICAL BOOKBINDING. By Paul Adam. Translated 

from the German. Crown 8 vo. ISO pp. 127 Illustrattons. 1903. Price 
5s. : Colonies J 3s. 6d. ; Other Countries, 6s. ; net* 
Contents, 

Materials for ^winif and PastLng--Mati!:rial3 for Covering the Book-^'JllAtertala 
Decorating and Finishing — Tools— General Preparatory Work — Sevirmg — Fopwardinjg, 
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i Boardmg—PfepArmg th^ Cover— Work with the B\oi;k\t\ft Vtes^— ^tttta^tftt-^^. cA ^st^Th^^SKiti^i^ 
' Pststsimg in Covers, and Finishing Off- HandtooVinft fttid O^VvtT XlBjcnraSAtjtt — KtpiKfi^^. "^ 
—School 0OOJW, Atounting Ma|Ki, Dr s, etc.— Indeit. 
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